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Introduction 

Dimensional stability of natural uranium fuel slugs during irradia

tion is important to continuous reactor operation. Because uranium 

exhibits an anisotropic growth property during irradiation, a method 

is needed to measure crystallographic orientation of uranium in fuel 

slugs and to relate this to dimensional stability during irradiation. 

X-ray diffraction techniques are being used routinely at the Savannah 

River Plant to measure the crystallographic orientation of Mark VII-A 

production slugs. Orientation of each of ten selected planes is 

compared with that which would be exhibited if crystals were oriented 

randomly, and a Growth Index1 ' 2 is calculated as a measure of the 

dimensional stability to be expected. 

This report describes computer programs developed for data prepara

tion, statistical analysis, and presentation of the X-ray diffraction 

information. 

Period Covered: April 1961 through June 1962. 

Summary 

Natural uranium fuel slugs are produced by a controlled process and 

definite averages and standard deviations exist for X-ray diffrac

tion data. A change in a production variable, such as heat treat

ment, is readily discernible through statistical quality control. 

Programs for the IBM 1401 computer have been developed which compute 

the average values and 3-sigma limits for Texture Coefficient and 

G3 Growth Index data. This information is updated weekly and is 

plotted by the computer in the form of average (X) and range (R) 

charts. Each month an Exception Report and a G3 Index are computed. 

These show only those charts which had X 9r R factors exceeding 

3-sigma limits during the month. 
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Thus, trends are revealed in the crystallographic orientation charac

teristics of Savannah River Plant fuel slugs. Future work will re

late orientation characteristics to reactor behavior. Study of 

Mark V-B data should provide test slugs of widely varying history 

and permit further correlation between crystallographic orientation 

and behavior. 

Discussion 

SOURCE MATERIAL 

The two suppliers of canned Mark VII-A fuel slugs are the Sylvania 

Nuclear Corporation (SCNC) and the hot press (HP) bonding facility 

at the Savannah River Plant. The Savannah River Plant X-R~y Dif

fraction Laboratory began routine surveillance of SCNC slugs in 

April 1961 and of HP slugs in May 1961. Surveillance prior to these 

dates is not included here because of a different heat treatment 

then in use. Data in this report are concerned solely with Mark VII-A 

salt-oil beta heat treated fuel slugs, produced under current manu

facturing methods. 

Slugs for routine surveillance: 

SCNC: 5 slugs from each shipment received. 

HP: 1 slug per day, taken at random from the production line. 

DIFFRACTION TECHNIQUES 

From each uranium slug, two samples are prepared for X-ray diffrac

tion analysis. One ~~is examined on a surface perpendicular to 

the slug axis (longitudinal); the second sample is examined on a 

radial surface of the slug (circumferential). 

A Norelco X-Ray Diffractometer is used to gather information on the 

020, 110, 021, 002, 111, 112, 131, 023, 200 and 113 crystallographic 

planes. 
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The Diffractometer is run at 1° per minute scanning speed with a 

1° divergence slit, a 0.006 inch wide scatter slit, and a 1° receiv

ing slit. A copper target X-ray tube, operated at 40 kv f;UlCl 40 ma., 

is used as the source. A nickel filter confines the beam to copper 

K-alpha radiation. The integrated intensities are gathered by a 

Geiger tube. 

Basic data collected by the Diffractometer is converted into a Tex

ture Coefficient for each of the 10 planes by the foUowing 

relationship: 

where 

-_....;;I~i..,/Io~i..___ TCi= 

( l:..) ~ (Ii/Ioi) 
10 1•1 

TCi = Texture Coefficient 

Ii = Net Peak Intensity (excluding background) 

Ioi = Random Intensities for Uranium3 

An Area Weight Growth Index (G3) for the 10-plane case is also 

calculated. The formula is: 

where 

10 
E (Awi) (Ii/Ioi) ( cos~i-cos2ri) 
1=1 

G3 = ------------........ 
10 

L {Awi)(Ii/Ioi) 
1=1 

G3 = Area Weight Growth Index3 

Awi = Area Weight Factor4 

'}'1 and ~i = Angles the i plane makes with the '}' apd ~ 
crystallographic axes, respectively. 

DATA ANALYSIS 

To analyze the Area Weight Growth Index (G3) of these produc

tion slugs, X (average) and R (range) charts5 were constructed. 

X is the arithmetic mean of four sequential samples, and R is the 

·difference between the largest and smallest value in a group of 

four. 
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Previous histograms of the data strongly indicated the possibility 

of an inherent statistical control operating within the production 

system. It was therefore anticipated that a quality control approach 

would allow variabilities in the system which exceeded 3-sigma limits 

to be explained. 

The first construction of the X and R charts for G3 (calculated 

manually) did in fact indicate a noticeable difference in the HP 

slugs produced prior to May 1961 (see figure 1). A subsequent check 

indicated these prior slugs had been produced using a bronze-tin 

heat treatment rather than an oil-quench heat treatment. 

With this indication of a system under statistical control, further 

exploration using the Texture Coefficient (TC) data was warranted. 

The mass of data available dictated that a computer be used for the 

analysis. A program for the IBM 1401 computer was prepared. 

Use of a computer was logical because of the increased speed and 

timeliness, and because TC and G3 data, calculated for each sample 

diffracted, were already in a computer system. Therefore, for the 

further X and_R analysis, output from the TC and G3 computations 

was used; input required very little human preparation. 

Several months were required for formulating and testing the pro

graming package. Conversion of IBM 650 data, computed prior to 

March 1962, was necessary so that the data would be compatible with 

the current FORTRAN TC and G3 programs. The converted data and cur

rent data were used to check the IBM 1401 Autocoder program which 

calculates an~ plots X and R information. 

Computer running time for the X and R program, including graph copies 

necessary for reporting, is less than one-half hour. An additional 

benefit derived from this program is the availability of an up-to

date magnetic tape file of all X-ray pref•~rr~d orientation data from 

.which other reports and computations can easily be made. 
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ANALYSIS OF COMPUTER OUTPUT 

The system used to handle data from the X-ray diffractometer appears 

in figure 2. Data from the diffractometer is copied onto raw data 

sheets by a technician. Currently, one technician is diffracting 

between 250 and 300 samples per month, and in addition is handling 

the sample etching and the uranium inventory matters. 

The raw data sheets are forwarded to a card punch group where in

formation is punched into IBM cards. Four IBM cards are necessary 

for each raw data sheet. The cards are then fed into a computer 

where the following functions are performed: 

(1) All raw data cards which were obviously out of sequence (the 

four raw data cards are numbered sequentially) are returned 

to be corrected. 

(2) All raw data cards for samples whose TC's or G3 exceeded 3-sigma 

limits (determined by previous experience) are returned for 

checking, along with a finished data card containing the TC 

and G3 values. 

(3) Finished data cards (TC and G3) are returned for all other 

samples. 

(4) Concurrent with the return of the finished data cardsj a data 

listing is made. 

A time delay is built into the computation system at this point so 

that X-ray laboratory personnel can check the data and correct it 

as necessary. When all samples which exceeded 3-sigma limits have 

been checked, and necessary corrections have been made to raw data, 

the raw data cards that were returned during the first computer run 

are reprocessed along with finished data cards from the first com

puter run. The master magnetic tape file is then updated. Concur

rent with the updating of the magnetic tape filej X and R charts are 

computed and plotted by the computer. One complete set of X and R 

charts is printed for laboratory use; an abbreviated set (the Excep

tion Report) is printed along with its index for reporting purposes. 

These monthly Exception Reports contain only those charts whichj 

since the last report, had either X or R factors exceeding 3-sigma 

limits. 
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PERIODIC REPORTS 

The appendix contains charts that show the Savannah River Plant's 

X and R experience through June 30, 1962. The charts show longi

tudinal and circumferential orientation data for Mark VII-A slugs 

8 

of salt-oil beta heat-treated natural uranium. The charts represent 

742 HP and 734 SCNC samples. 

Figure 3 is an example of an Exception Report index page. 

Figure 4 is an example of the finished data used to calculate the 

X and R charts. The X-ray laboratory has complete copies of all 

diffraction data discussed in this report and can make copies avail

able to interested parties. 
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7JU 62 EXCEPTION REPORT 
SA AN~ AH Rl VER PLANT . .... . . _ -

PREFERR D :~ RIENTATION SAMPLING 
MARK VIl-A HP S,NC ROUTINE PRODUCTION SLUGS 

i 

ATTACHED ARE ~Ll TEXTURE COEFFICIENT CONTROL 
CHARTS WHICH,' S~f~ CE THE LAST REPORT, EXCEEDED . 
3-SIGMA PRLDUCr I! N CONTROL LIMITS. ASTERISKS . 

... ARE USED TO .. l~OI!ATE. ANY PlllNJWH.lCH WAS .. OU.T. -----
OF LIIHTS. 1 

ALSO ATTACHE~ AR ALL G3 AREA WEIGHT GROWTH 
INDEX CONTROL: CH RTS. 

! 

PRODUCTION sTA!PPELL I TEXTURE EXCEEDED REPPAOGRET 
SOURCE ro E OR G3 3~SIGMA LIMITS 

· ts~magimf ~1i -:~~ --=~~!-- !!!-·-HP 
HP 
HP 
HP 
HP 
HP-. -
HP 

· SCNC 
SCNC 
SCNC 

SCNC 
. SCliC ... 

SCNC 
SCNC 

- ·· · SCNC 

CJRCUMFER,NT AL ·021 . NO . YES - 004 
CIRCUMFER NT AL 002 YES NO 005 

... CIRCUMFERENT AL.-.-- U1.---------YES ... ___ ..YfS _____ .OQ6 ___ _ 
CJRCUMFER NT AL G3 NO NO 007 

LONG! TUGINA - 020 NO YES 008. 
LONGITU INA 023 YES YES 009 
LONGITUD,INA G3 NO NO 010_ 

i 
CIRCUMFERENT AL 111 YES YES 011 

--El~E~=~~~~~l ~t -- tu------- ... M- ---"~~--------gg---
CIRCUMFERENT AL 200 YES NO 014 

· CIRCUMFERENT AL G3 NO· -· NO · 015 

, FIGURE 3. SAMPLE IND X PAGE FROM AN EXCEPTION REPORT 
-------------------+---------------------- -·-· ----· --------

1 

! 

___ Jlll.'Ll, 1962 

~ ~ ........ ,,,,, '''"' 
. PREF:::. ~A:::::::: ::~p:::: ... ::::U::p.~~~-------------~l-- ·-. 

REQ LOG NO OR MCH 020 110 i02 002 111 112 131 023 200 113 

8-3 1298 1 1 2 1o 00 0.79 p. ae 1.00 0.88 0.91 O.'H 1.36 1.19 1.11 o.ou 
83 1298 1 '2 1 0.67 _0.90 ~·a~ 0.69 0.96 1.00 1.02 1.08 1.92 0,97 -o 053 
83 1299 1 1 2 1.19 0.75 .6~ 0.74 o.8o o. 71 0.93 1.79 1.28 1.16 0.023 

·~ -· JtL \299 . l -~-- 2 0._8(!_ 0.90 • 1~ _0.18 0.88 p.s5 ·l.27 .. .1. Je .. ___ 1.. >L_l •. Q.l _____ o, OQ'L_ 
83 1300 l 1 2 1.34 0.90 ~·BE 0.77 0.87 0.87 0.94 o.a5 1.11 o.91 -o. 005 
83 1300 1 - 2_ 1 1.42 0.81 • 1~ 0.95 1.01 0.96 o. 76 1-LO 1.25 1.04 -b • 008 
83 1301 l l 1 1.18 0.67 .u 0.93 0.74 o.aa 1.09 1. 41 0.97 1.41 0.045 
83 ' 1301 1 2 2 1.66 0.81 ~.9 o. 77 0.83 0.89 1.51 0,95 0,62 1.03_ 0,109 
82 1302 l 1 2 0.94 0.83 .6 1.05 0.90 0.75 1.01 1.43 1.44 1.09 -o. 012 

- .. 8L 1}02 .J .2 2 1._40 0,_74 .• 1.~ 0.8) o. 75_ o. 88_ _0,96 .JI •. 'H. .... l .• J(t __ 1_.;.n_ _____ o_ 01~--- ~-

~:H 
I 

59 1303 1 1 1 .0.86 0.86 0.96 0.90 1.03 1.08 1.23 1-19 1.19 -orlO 59 1303 1 2 2 1. 32 o.78 o.8o 0.84 0.77 1.i6 1. 38 1.28 0.96 0.042 
.. 59 1304 1 1 2 1.02 o. 75 '0.99 o.74 0,87 0.92 1. 29 1.34 1.JQ OOll 
59 1304 1 2 1 0.98 0.88 \J.6~ 0.94 0.84 0.92 0.93 1.20 1.70 1.05 -o 037 
59 . 1305. 1 1_ l 1.24 .. 0,86 ~·7 0,99 o. 72 o.8t .. 1.07 . .1.1.9 ..... 1 •. 5 5 ____ Q .81 ___ .. 0 .OZ't 
59 1305 1 2 ~ 1.01 0.86 .1 1. 03 0.92 0.83 1.15 1.24 1.10 1.18 0 013 
59 1306 1 1 ? 1.17 o. 71 ~-ll o.7f! 0.80 0.92 1.04 1.26 1.24. 1 •. 3<! 0 025. 
59 1306 1 2 1 1.46 0.93 .II o. 73 o. 88 0.83 1.04 1.36 0.911 0.98 0 052 
59 1307 1 1 2 0,87 0,78 ~-U o. 72 1.01 1.07 0.98 1.48 1.12 l.l9 -o .006 
59 1307 1 2 2 1.21 0.94 • a· 0.91 0.88 o. 86 1.03 1.26 1.10 1.02 0.025 

- ·------- --·~ - -- -- .. ----·- -- . . - 1-: - .. - . . ···---- -------··-·····--------------·- -·- ···--· 
59" 1308 1 1 1 1.32 0.91 b. 7t 0.94 0.89 0.811 1.06 1.18 1.08 1. 02 0 026 

.... _59 1308 L 2 2 1.41't 0.77 g·6 1.04 0.88 0.90 0.88 1.26 1·19 J.cn 0 018 
59 . l309 1 1 2 1. 37 0.87 .7 1.00 0.79 0.76 1.00 1.19 1.34 1.00 0 025 

--~9 ... 1309 1 .. 2 2 1.15 .. 0.84 ·1 0.85 p.a1 0.92 1.03 1.27 1;46 0.97 0 009 
59 1310 1 1 2 1.08 0.85 ~-8 1.33 o. 70 0.75 0.99 1.40 1.21 0.90 0 039 

---- ~9- l310 L .. 2 . 1 lo04 .1.00 • 7 0.09 1,).93 o. 85 0,96 .l.ltl 1.9} .. 1.. 11 ..... ::0 040 ___ 
59 1311 1 1 1 1,13 0.6o b.7 1.13 0.71 0.77 0.90 1 •. H 1.59 1.04 Ot09 
59 1311 1 2 2 1.48 0.99 p.7 0.56 0.89 1.06 1.07 1,09 1ol4 1. oo 0 023 
59 1312 1 1 2 o. 84 0.72 ~-6 0.97 0.76 0.88 0.98 1.37 1.58 t. 11 -0 001 
59 l312 1 2 2 1.06 0.91 • 8 0.112 0.92 1.01 0.96 1.13 1. 33 1. 07 -o Oll 

FIGURE ~- SAMPLE OF~TA U-S-ED TO--CALCULATE X AN-D--R· CHARTs~ 
The numbers below the ~ryst llographic plane texture~ refer to Miller plane indices. 

- ! 
------

-LEGEND 

REQ - Materi~l ide nlification (laboratory) 

LOG--lloa ~o. (one per ·slug) 
NO - lndivi ual s ample No. 
DR - Sampl dire tion: 1, longitudinal; 2, circumferential 

MCH - Diffra tome er No. 

G3 - Area w~ight growth index 

! 
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Title Page 

Mark VII -A HP Routine Production Slugs 
Longitudinal Cut 

Crystallographic Plane Texture 020 12 
110 13 
021 14 
002 15 
111 16 
112 17 

131 18 
023 19 
200 20 
113 21 

G3 22 

Circumferential Cut 
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200 31 
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G3 33 
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. SAVANNAH RIVER PLANT 
------- ----------- ------,..-:__l>REE.ERRED....ORlENI.AI.lON..:SAMPLllfG-.=o:----------------

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
020 CRYSTALLOGRAPHIC PLANE TEXTURE 

----------------t.ONGH~lNAt.--tHRECT-1-0N-SAMPL~S -------

-- ------h~-:---------·· ------- ·-----
2.3 * _______ 2.2. -*---
I:A : 

- --- -l--i-.9 ··------------ ---------- -----
E .e * 

· X lo 7 t . • • 
----- f- 1.6 ·-----·- -------

·--- ~ l :1- t-~~-,._;~=x~~i-~x;~~-=:-::-=-::==-~i-~-r==-=--_;"'"_,.-:...~=~~=,..,..,.,..,_-- --· --------------x --------
1.2 t X X X XX XXX X X X X X 
1~1 .. ----X X------X--- - ------- X···--· X -X----------J(---11--X-X-

V 1.0 t X X X X X X X X X X XX XX XX X X X 
A 0.9 t X X X X X X XX X XX. X X X X 
L o.e -.-----x ------ ---- ----x-xx-xx -x------· ·- --.-------x------x--x--x--x-x-x---x--------------·-----
u O. 7 t . X X X X X 
.E __ 0. 6 . t. -,:::..,---~.-::-"-..,.--_-:-..,.,-:....,._=..,.==-=--!.-:-. ..,-~~==..,=·"'""'""'"""-""-"'""="'-"""~-"'"=---,-.,.,.~_,._.,_==--=--·--- ---------------

0.5 * 
0.4 • 

--0~3 ..... 
0.2 * 
0.1 * -··--{1.-o .•. 

X IS THE ARl.IHME.l:.ll__MEAN.. .OE..J'.OUIL.SEQUHU.lAL . .....:.SAAaHP~<.IuEt:.:S:>.--------------

-·-------- · ---l4----J -----J----A-- • S 0 N D J --l4-- A M J----J--·---
AU U U E C OE A E A P A u u 
Y N L G P T VC N B R R Y N L ------·-- ------6·----6- ·---'6----o---o--- 6 6 6 0 ----c;------o-----o---- 6 ·--o-·-- 6----- -----------· 
11 l 1 1 1 11 2 2 2 2 2 2 2 

--· -----·--- ------·--
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

--·------ --
2.5 * 
2.4 * -·----z-;3·-·--- ---- --------· --------··-----------
2.2 * ------·2...1 _. ______________ _ • 
2.0 * 

T 1.9 t • 
------£--1-.s-t.·----------------------------- ------------- ----------------------------

X 1.7 t . 
T 1.6 t -------u-·t;;s;--------·-------------------------------·---
R 1.4 t 

- ____ f.. ___ l: ~- :--.,.~-~.-::.":."_..,_..,._~--,.,.,.=-=====..,.--=---""'==,.=-::.:-.=.=:-::-_,..,.,.,._,-_,_.,._..,-=...,.~-"""'~~,.,-='"-'-"'-"'·'""--==="'"-""..,._~,="-- ------------------
1.1 t RR R 

-R --h.() -t -- - ---
A 0.9 t R 
N 0.8 t R R R R R R R R 

·G · .. 0. 7····---- -------- 1----~ 

E 0.6 t R R R · R RRR R R R RR R 
OoS ... t .. ..R ... _R ______ ..RIL ___ .. __ __Jl_ _______________ R_Jl..RR_ ... R.R__ ______ R_ __ _R....__ R R RR R R 
0.4 t R R R R R R R R R R R R R R 
0.3 t RR . R R R R R R R 

-Oo2·-•-·-·----- R -R ~-----· RR--~------ R ------ -------11.-------R- .. R------· 
0.1 t R R R R 
o.o • -------------------------------------------------------,------------------------------------------------- --·- -~-- -- ·--------·- -~------------- --- ------·------------------------------~ --------- -- -- ---~- - --

-- -· ------ --- ----------- -- ----

p 
1\) 
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2.5 * 
2.4 ·-2.3 * 
2.2 * ----------
2.1 * 
2.0 * 

--T -1.9-*----
E 1.8 * 
X 1.7 * 

--- T 1.6 •--
u 1.5 * 

. .. 

SAVANNAH RIVER PLANT 
MARK P~fr~~R~~ ~Mf.'~: T ~~~oGt~r~~N~[UGS- ~-

110 CRYSTALLOGRAPHIC PLANE TEXTURE 
--LONGITUDINAL- -DIR-ECTION SAMPHs----

------------

~ 11:;- :-- ----- ---- --- -------~------------------ ----------------·-- ---------
.2 * 

v l: A -f ---=-=:.:...:..:x---x..:.;.::..:_.:.~::.:::...::: .. ..:.:::.:;_ ______ :_-:;_:..-.:.-: __ -_: _______ :,.~-------=-:.=------------· ----------
A 0.9 * X XX XXX X X X XX X X XX X X 
t· o.8-• ·· xxxxxx xxxx-·-- xx xxxxx- xx --x xxx-xx x- xxx---x·-x x ·x-- xxx -x--xx-- xxxx -xxxx- x · 
U 0. 7 * X X X X X X X X X 

-- ·--- -- E ___ .o .• 6 * ~XX ·=~--~~:--.-:~::===::X~--~..!.-.::=--:-:-.~--=----.=:-.~==::=="'=--""=.,..,._.,~~~"":::=•=~===--:==_-_~~~= --
0.5 * •••••• 
0.4 * 
0.3 * 
0.2 * 
0.1 * o.o- •·--

----·-- ------- -~ -· 

__________ _lLls_ntE._ AIU[H.M.ET l.C. ~AN_Qf. _fOUR .. s.E.QUENTiAL.SAMPLE£ 

-:- .. rl -- --·-]-·-- ~ -----r------g ---~--~-t-
v N L - -G- P T V C N 

- -F- - - -M -- - - ---A -
E A P 
8 R R - ------ 6--- -6-- ·----- 6 - -t.-- -- -&----- 6--- --6 - 6 __ 6 ____ --- --6- -- -& -- - "6 

1 1 1 1 1 1 1 12 2 2 2 
----------- ------------------- --------------

--14- -
A 
y 

·---·6----
2 

--J----. -
u 
N -6-- ----
2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 
-----------

2.5 * 
2.4 * 

-~
u 
L 
6"-
2 

__ .. ____ --2.3 * -------- ------- -------------- --. 

___ j:f: 
2.0 * 

T 1.9 * 
~---t-:9 :----
T 1.6 * It --to 5-..-------------
R h4 * 

·-----------------

• 

-- _____ E__.1.3 _t_ _______ :-----------------------------· 

- --~-~J:! L ___________ --------- __________ . ..._ ___ _ 
A 0.9 + 

- N 0.8 * • 
--G---o. 7-·------- -_--------------... ---------------------------· ----- --

E 0.6 + ----------------------------------•----------------------------~----------·------------------ -8:ZfRR- R _____ R ___ R_RRILR ___________ ...JLR _______ ._____p,_r"R_____ "R:------

0.3 * R R R R R R R R R R RR "· 
·--0.2--t------R--R-~ R --------- -RR -R- -R ----R -R~-R -RRRR--~- -RR---RR- R- RR----R R IU~ :<. ><. 

8:A : -~-~--~-~~-------R~--~~~-R~--~-~R~-~---------~---~~--~---R---~-~---- -~--- -- -··-------------

I' 

I
~ 

!"'" 



. . 

SAVANNAH RIVER PLANT 
-------------------------------------------P.REFERRE.O. .. OJUENTAI.lON...SAMI'LU!~;-;;;;-;.--·-----------------

HARK VIl-A HP ROUTINE PRODUCTION SLUGS 
l') 021 CRYSTALLOGRAPHIC PLANE TEXTURE 

-- ------ --- -------·---- --LGNG-HUDlNA-l.---OlRECHOK-5-AMPL E-5---------------~----- ---------

2.5 • ---------- --z-.~-- .---- ------------------ ---------
2.3 • _____ ____2. Lt ______ -_ 
2.1 • 
2.0 • 

l---1.9 ·----------------- -------
e 1.a • 
X 1.7 * 
T- 1.6 -.------
U 1.5 * 

-----~ -1:; l·-
1.2 • 
1o1-t-----

V 1.0 t • 

----~-~----- ----------------------------------

---·-·---
A o.9 • ------•x---x-x--x----x------------x--xx----------------x-x---xx-----xx-------------------------------- t - o.a--.---- x · xxx x xx---xx--- -----------x· x-x----xxxxxxxx--- x-- -- x-x--xx--- x-xx-·----x-xx-x-xxx ·· -- xn- --- ----·-····---
U O.o 7 t XX X X XX XXXX X X X X XXXXX XXXXXX 

--- ------ e - 8: t : ~--• x-~~~----~~~·:::':''"'~~~·:;.x • x.·x.~-""=~~==,__..,=,..==--.-:,-_-:=-,:-..==-_c::..,..=.-:=,=-=-=-=-==-=-..,.------------------.,- ---=--=-=--=-=-'-------
o.tt • 
0.3 • o.z • 
0.1 • 
o.o ··-··- ----- -· ------ ---~-- ---------- -----------------------

ll_li_IHf_ARlJ~1L-KEAM_OE_EOU~UENIIAt SAMF.~--------------------------------

---------J!----J--- ----J------A -----&---------G----N-D J -f-----M-----A----M J -----J------
A U U U E C OEA E A P A U U 
Y N L G P T VCN 8 R R Y N L ----- ·-----t.·----6------o-----t.---e;------6---- 6---&--6-----o----o------6----6 -s--------o---
1 1 1 1 1 1 1 12 2 2 2 2 2 2 

---- --- ----------- ----- -----------"------------------------
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROOP OF FOUR SAMPLES 

2.5 • 
2.4 • ---z.-3 -.--------- ----------------- --------------- -------------------
2.2 • 

- 2.1 ···- ----- ---------------------· 2.0 • 
T 1.9 t 
E -- 1. 8 t---------
X 1.7 t 
T 1.6 t 

- ··u- t•·s· • 
R 1.1t t ________ E... ... l.l_t _________ _ 

1.2 • 
1.1 • 

-----~---1.0--t----
A 8•9 t . 
N .a • ------G--o. r--.----------------~----------

----- ------------~-

• 
---------· --- --------· -.--- -

E 0.6 t • • 
------------ Q._5 -t_- :-.~~_..,..::--::::.-,:=:::..,-=~,. • .,._..,_..,=-=="'""""':::.-:..,-:::.-::--~""-=-'"-~R..-_..,.._::-_..,.,._..,...._a,~..,._..,.,.::JC,:-,.,-_,_,,==--=-.:.-=---==--=-:=~,_., ___ _ 

O.lt t R R R RR R R R R R R R 
O. 3 t RR RR R R R R R R R R R 

---- 0.-2 t---- R---RR-R-A--R--R-·R----- RRR- -R--R--- --RR-R--------R-- R·- R----R------R-------------RR-· ---- R-
0. 1 t R R R R R R RR R R RR R R R R R R R R RR RR 

______ 0.~__!___-:-------------------R~_R--R-R-~=-_:-====:_-:__-~-=-:::::::::::===-::::.-:.-=-..::-!:-.-_::-:-:_::::-_::::_R::_-R,-::-_-~_::_-:-:--:_R _ _---_---_':':::-

-- ·---- ·-~-----

• I 

c 

'. 

~ 
~ 



( 

( 

2.5 
2.4 
~-3 

----- 2:f 
2.0 

T- 1.9 
E 1.8 
X 1.7 
T -·1•6 
u 1.5 
R 1.4 -·-·e- 1.3 

1.2 
1o1 

v 1.0 
A 0.9 

·L 0.8 

* * ---
* :--
* * * * ·---* 

'· 

SAVANNAH RIVER PLANT 
-------- --------------- -iiAR_KPeH~~R~~-~M~~~~r~~~o5~~rMNt.:UGs 

002 CRYSTALLOGRAPHIC PLANE TEXTURE 
-- LONGITUIHNAL DIRECTION SAMPLES -------

~-~--- --~-~-~-~-~--- --·------ -- --

• 
* * 

----:----... _---::-:'!.-=.-:::::_-::==-==:::::-... =~==;-:---=-::-:X.=:-~-==~,..._~~~ ...... _-=:-=-~ .... ---------- -----
* X XX X X X X XX X X X X X 

* X X X X X-- --X---X-X--XX--- -X XXX- XX XXXXX- XX-X------X---XX-X-------------

* XX X X X X X XX X XXX X X XX 
t X X X X XX X X X X X X XX X 
t X X --- --- -- ------ ---xx-x - ---- --- --- --- -- -- ------ x- -- -x ---- ------

u 0.7 * -----------------------·------·---------------------------------------------------------------------f 0.6 
o.s 
0.4 
0.3 

-o.2 
·o.1 
o.o 

* * * * * * -· 

------- ·---- -----------

____ _x_ lS _ THE___AR_l THJ1E TIC HEAI'•L OF _f_QUJLSEQ.tlftt UAL SA..,MlL.P_._L..._E~s -----------------

- M - - -J - - ---J------ - A- - s 0 N- 0 J - ------F------~---- ---A----- H --- ---J - - --- -J-
A u u u E c 0 E A E A p A u u 
y N L G p T v C N 8 R R y N L ,--6 6 6 6 6 6 - - 6 -6 6 ------ ---- 6 ---- - 6 ---- --6- ---- -6 -- - - 6------ --6'--
1 1 1 1 1 1 1 1 2 2 2 2 2 2 ~ 

---------
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.5 * 
2.4 * -- 2.3 * 
2.2 * 

_2.1.* ----------
2.0 * T 1.9 t 

E 1.s • 
X 1.7 t 
T 1.6 t 
u - 1;;5· ·- ------
R 1.4 t _________ e __ 1.3 __ + ____________________ _ 

1.2 * • 1o·1 $ 
• • 

~. &:~ : -----------·---,.,.-~--------~----~--.!'!P-~~----!!""'------~~-··--~-R-...,.._------~---~ .. -------------------------~-----
N 0.8 t 
G - O. 1- t --- - ---- R- --------R -- -- -------- Jt-· - ----- ---- ---- --- - R---- ---- R------
E 0.6 t'R R R R RR R R R R R R R R ------- 8:~: _______ RJU~R R ___ Rif.lc--:-·R-~R ____ R _RRRR_ILRRR ___ R_BR_BRP, _____ RR._RRR--R~ R.----

0.3 t R R R R R R R R RR ,R R R 
0.2 t-- R ---R-----R------Ra------ --R----------- -- -.----R------- R ------- R---ARR --------RR --- -R----
0.1 t RR R . R R 

o.o * -------------------------------------------------------------------------------------------------------------·-

------------------- -------------------~----- -----------

1-' en 



---------- ·--·------ --

2.5 • 
Colt "* 
2.3 • 

-----------~- --------~ - --·· 

--- --- -- -- -~- -------

SAVANNAH RIVER PLANT 
-----.· ___ !>REFERRED .. ORIENTATIOf-L S.AMeLlNG.. -------

MARK Vll-A HP ROUTINE PRODUCTION SLUGS 
111 CRYSTALLOGRAPHIC PLANE TEXTURE 

LONG I TOOl NAL-· Dl RECT JOK-·SAMPlE5------·---- ------

---- ·--- __ 2.2 -· 2.1 • 
2.0 • 

-·--···- - -----------

T- 1.~ + -
E 1.8 + 
X 1.7 * T ·-1.6"*··· 
u 1.5 • 

------~ l:~: 
1.2 * • 

v 
A 
l 
u 
E 

-1ol + · ·- -· ____ Jt ··· ·--- ----- ·-·--· 
1.0 • •• • • 
o.9 • ----x--xxxxxxxx----xx-------------xxxxxx----xxxxx-----x--x---x------x----xx-------x-x----x-x--------
0. a * ·x - - · -x· --------- -xx----- ····-xxxx-----xxx--- · xx----x-x-· x-· xxxx -xxxx--nxxnx-x---xxx---x------ -- -----
o.7 • -x•-------------------x---•••-•---------------------xx---------x---------------------x--------------
0.6 • • .••• -· * ..... ··-·· ·- ·- ·-· ----------·-------0.5 • 0.4 * 
0.3 * 
0.2 • 
0-.1 • -o.o • --

2.5 • 
2.4 • 
2.3 * 2.2 • 

H 
A 
y 
6 
1 

-- 2·1.*-2.0 • 

.J 
u 
N 
6 
1 

____ ____ _ ___ __LlS_ THE_ A.Rl.T.H.METJ C. . .JIEAi'L.OLFOUR_SEQUENTlALSMtl'"-'"..._ ______________ _ 

-~---------A- --- S- .. ----tJ------N-0-4---------F-----M--- ---4----M .1----
U U E C 0 EA E A P A U U 
L G P T VCI'l 8 R R Y N L 
6 b -- -- b &-----&--·6· 6. ·-6···--· --6·-·-- ··--··tr--·---·&·---·-·-&-------&-
1 1 1 1 1 12 2 2 2 2 2 ·2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

T 1.9 * 
E- 1 .. 8 * 
X 1.7 * 
T 1.6 + 
u -1.5 • -· 
R 1.4 + 

----------------- - ---- ----

.. e. .... 1.3 -•- ·-·-------------------··-·-1.2 • 
1.1 •. 

R- loO + -
A 0.9 * 
N o.a • • --- G -- O. 7 +---·---------------·--·- ~-----·----------------------------------------

E 0.6 + • 
.0.5 • . . .. .. -- . - ·* --- ............ -·* ----- ------- -----···--····-·· ----···-··---··------------- ---------0.4 + R--------------------------------------------------------------------------------------- -- --0.3 * RR RR R RR R R. R R R RRRR RR R R 
-0.2 +-R R-- ---RR---RR--- ·--R----R- -·--·R-R- R-- -R-RR RR RR R-- RR R- .RR- --R-----

0.1 + R RR RR RR R RR RRRR R R' RR R RR RRRR R R RR R 0.0 * ----R---------------R---R-R------------R-R---R-R---------R-------------R--------------R-------------

--- -- ----~ -~-------------

----------

,. 

...... 
en 



) 

I 

2.5 
2olt 
2.3 
2.2 
2.1 
2.0 

T 1.9 
E 1.8 
X 1.7 

- T -1.6 
u 1.5 
R 1.4 
E ·1.3 

• • • • • • • • • • • • • • 

SAVANNAH RIVER PLANT 
PREFERRED ORTENTATlON SAMf).LlNG ____ -------

MARK Vll-A HP ROUTINE PRODUCTION SLUGS 
112 CRYSTALLOGRAPHIC PLANE TEXTURE 

LDNGITUDINAL,QlRECTION SAMPLES 

1.2 
1.1 

v 1.0 
A 0.9 
L- o.8 
u 0.7 
E 0.6 

• -----xx---------•--·---..... ------------•-x--~-----------------------------------------·--------------• X XXX X X X X X X X X X XX XXX X X X X 
t XX X X X XX X XXX X XXX X X XXX XX XX XX XXXXXXXX X X XXXXXXX X XX XX XXX 
t X X X X X ·-- XX X - ·· x-- X -. ------~-------------------·-·----------------------------------------------~----·------------------

0.5 
0.4 
0.3 
0.2 
0.1 .. o.o 

• • * • • • • 
M 
A 
y 

- -6 

2~5 • 
2.1t t 
2.3 ·-2.2 • 
2.1 • 
2.0 •. 

T 1.9 t 
--E 1.8 t

X 1.1 t 
T 1o6 t 
u --1.5 • 
R 1.1t t 
E 1.3 t - ---- -- 1~2 • 

1 

1.1 • 
R.1.0t--
A -o.9 • 
N 0.8 t 
G ·· 0.1 t - --

• 

!(_.IS _THE: _AR.UHMETIC _MEAN _Qf_FOUR SEQU~NTlAL SAHP..'-.ES _____ .. ----------------

J J_ -A-. s --- 0 -N--0 J- -F ---M A-- ... M J J --
u u u E c 0 E A E A p A u u 
N L G p T v C N B R R y N L 
6 - - 6 - -(,- ·-6·---- 6-----6--6 6-~--- 6 --- 6·- ts 6 ·-t,-·· 6-
1 1 1 l 1 1 1 2 2 2 2 2 2 2 

--- ·-· -------- -··- . ---- -- --- ·-- ---·· -- .... -- - -- ·- -~ 

R IS THE R-ANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 
----------------------------------------------

• 
-----·---

E 0.6 t • 

'· 

0.5 t -----------R-------------------------------------------------R---------------------------------------------0;4 • ---- - ------ ------ ------ R ----- ----R- ···----- -- a··-·--- ------- ·--- "R R .. --- -- · - -~------------ R 
0.3 t R R R RR R R R R RRR R R R _ R RRR 

-Oo2t-.. R __ .. RRR. R--RR-RRR.R-... -RR- .. RR RR .RRR R R ---R RRR R-- RR R 
0.1 t R RRRR R R R R RRRR RR. R R R R RR 
0.0 t -------------------------------------------R--------------R--RRR--R---R----------------------

1-' 
--..1 



-~--- --·---- -------------

- ----·- ----- --------- ------------- ·---- --- ---
SAVANNAH RIVER PLANT 

----------- _.PR.EJ'ERRED~ORIENIATION._SAM.P...LlNG_ 
MARK VIl-A HP ROUTINE PRODUCTION SLUGS 

131 CRYSTALLOGRAPHIC PLANE TEXTURE 
-- ---------~-- -LONG I TUO I NAl--DIREC HON--SAMPI.ES .- ---~-----

2.5 * 
2-,;4 * 
2.3 * 
2 .•. 2 * 

--~------2.1 * ----·- ---·-----------
2.0 * 

~~-T- 1.-9 t--~ ------------~-- ----------~-- ______ _ 
E 1.a * X 1.7 t 
T 1.6-t-- · -----~---
U 1.5 t 

-----~- l:~ : ---~-----------------------------------

1.2 * • -
1.1 *· xx---... x.-~.,---... ~~~-----x--x-.x~·-'"-~-----------------~~----------x----x~~---------------x---~--------~----·----- -

V 1.0 t X X X X X X X X XX X X X X XXXXX X X XXXX X X X X X X XX XXX XX . X 
A 0.9 t XX X XX X XX X X XXX XX XXX XX XX X X XXXX X X X X X X XX 
L ·- o. a. •- ----------------•-x----------------.---------.-.----------------x-------_._... ___ .__,-..... _ .... _ .... ____ _...,_ ______ .... _. ..... _-_...., ............ _________ ..;.---------~--
u o. 1 * • 
E o.6 * - ~ 0.5 * 

0.4 * 
---0.3--* -

0.2 * 
0.1 * --------o-.o--• -

-----~·- -·-- --- ------------ ---------- ----- ·---~------- --

lLl.S~_tHf __ ARUHI'tETJ_!;__HEAN __ QE_fOUit._SE.Q.UEJ'illALSlK~.._t Er..S'"-------------------

-14-------4--- - ----+----A-----S------0 ----N-- 0--J-----F----,--,14---- -A----14--- ----J------.J-- --.- ---------
AU U U E C OEA E A P A U U 
Y N L G P T V CN 8 R R Y N L ---t.---- --6 --------0---- ---t.------:&---------6------t>-6~----- li ___ 6 _______ li _____ 6_ -----t>----6-- ----------------
1 1 l 1 1 1 1 12 2 2 2 2 2 2 

-----·-C ------------··-------~--------------------------

2.5 * 
2.4 * 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2•3 t-~- ------------
2.2 * . . -

________ 2 •. 1 *------------------------------------------------
2.0 * 

T 1.9 * 
----- E- 1.8-t---

X 1.7 * T 1.6 t - --- u--1.5 •----~------- ·---
R 1.4 t . . 

______ L__1.3 --•-------------------------·- -------- -· - ----------- ---------------------------1.2 • • 
------- R -l:AJ __ _ 

A 0.9 t 
N 0.8 * G 0.1 t·- · . 
E 0.6 t • . 
--8:l ·-: -_:;.,;;,;;;.;:.;;:.;-RR;.;-.;;;;..;...:= __ -:;;-.:..:.;;;;.:;;~--~;;.-~-;;.:.;.;..;.;.;;,:;;~.;;..:;;:.;;;;;It~=~..:.-;.-..:.:.-.:-.:.;;:.;-;;.:.;-:.:;: • .-:;:;;.:;;:.-=:;::-.;;;.-:.-:;:.;:.;:.:.:.-:.;:;-.;R:;;::-_~;.-:;.._:-:_:=-------

o.3 t R R R R R R R R R R RR R R R R 
· 0.2 t- R- R - R----fl.. R R R - R -- -- R -- R R -RR --- -R RRR - --RR RR RR- · -R"-- -RRR - RRR--

0.1 t R R RRRRRRR RRRRRRR R R ·RR R R R R R RR RR RRR R . 
. ~ • 0_ ~~. --R--_:-:::-::_=-:::--=::.:==:----:::_::_:-R_-:-:::--:::-:-_-:-:------_:--R :::-:-_:----_-::-_:-_-:::::_-:-:-_:-----R-R:-_R-:::-_::--::_-"7--

-·-----· ---------· ---------- -----·--·----------·- ----. ---··----

,. 
I' 

i-' 
Ill 



''· 

SAVANNAH RIVER PLANT 
... PREF.ERRED ORIENTATION SAMPLING. ___ _ 

2.5 * 
2.4 * 
2·3 * 
2.2. * 
2.1 * 2.0 • 

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
023 CRYSTALLOGRAPHIC PLANE TEXTURE 

LONGITUDINAL DIRECTION SAMPLES· 

T 1.9 * --· -~····-··--·--·· -----·~- -·-- -·-·-- -- ---·- · 
.. ·---------· --------

~ 1:9 : ---------------------·---------·--------------------------------------------------------------------T 1.6 ·• ·-·· --· -x- x· x -....... ··--- -·-··--·--- · --x·- -·-- - x· ---··--···-···· 
U loS * X X X XXX X X X X 
R .. 1.4 * XX X X _ _ _ .... __ .•. XX. XX. X XX. ..... ..XXX X. X _ X. X. X..X.. ___ JlXX __ _x__x. _____ X.. _ 

.E 1o3 t X XXXX X XXXX X X X XXXX X XXXX X X X X X X XX X XX 
1.2 t X X X X X XX X X X 
1o1 * -··-- X···-· XXX · ----~--- ··· --- ··--·-- ··X· ·-X···· ···· -

V loO t ---------------------------------------------------------. ------------------------------------------A 0.9 * 
L o.a • 
u 0.7 * 
E .0.6.t_ ----- -- -~-- -------· 

0.5 * 
0.4 * 
0.3 * 
0.2 * 
0.1 * o.o * 

- -M 
A 
y 
6 .. 
1 

- .) ..•. - -J u --·- - lr 
N L 6 ..... . 6 
1 1 

___ ---~-X.. l.LIMLAR.LTHM.ETICMEAI'I. OI'.J'OUR. SE9UEI'ITIAL .SAMPLES . ----

A--- -S ----- -- 0- - N 0 J - --F-----14--·-·- ··A- .. M - J J u--- E c 0 E A E A p A u u 
G p T v c 1'1 8 R R y N L ·--··-6 -- . 6 ---- ---·6----··· 6 6 6----- --- 6 - .. 6' -· . &----- o-· ·-- .. - -·· .6 ___ 

1 1 1 1 1 2 2 2 2 2 2 2 
·-- ---·- --- -- - --··- --- -----~--------- --------------------·-·-

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.5 * 2.4 • 
2.3 * 
2.2 * 
~:A·l· · · -· 

T 1.9 t 
-E- 1.8 * --·----------· 
X 1.7 t 
T 1.6 t ·· u- 1-.s-•--
R 1.4 * 

-- ...... E l:~ :- --- ·-----·--- ··-·---------

------------ ------------· ------· 

1.1 • . • .. 
----- --- ~- R-- 1.0 -*-- ~--=-~-~~----..... ~=-----~~~~•-~-~---~~"'!!"'!~~-~--------~~-""!'~----~=~-~---~---~~-..;-~---------------_...._ •• -.~---~~-... ----------.-.__ _____ ---- --

A 0.9 * RR 
N 0.8 t R R , G --n..-7 ·•··- RR--- R·-R·-~t-··-- ·------··· ~-- ------ -.- · · ~-----·· -·-·- --R---·---- · ···------ ·-·-· 
E 0.6 * R R R R R R R RRRR RR R R 8:Z : -- lt'-R- R_ltR.. --- RR.R - R-· __ R ___ _g_UR.R .. ~--lf'·-··- RR_ - ~r·-R:- .AXI\.~R.--,.R-R""R.r---~-----~ 

0.3 t R RR R R R R RR R R R R R R RR RR R R R 
0.2*--· --R------ R--·---·-- ---------It-- R------R--- R--··-R- R-----
0.1 * R . R R R R 
o.o * --------------------------------------------------------------~-------------------------------------

1-' 
.c.o 



2.5 * 
2.4 * 
2.3 • 

-----·- ----- ~---------·-

SAVANNAH RIVER PLANT 
-~- __ PREfERRED DRlEtHATlDN- SAMPLUIC~-----

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
ZOO CRYSTALLOGRAPHIC PLANE TEXTURE 

LONGITUO!NAl- OIRECHON SAMPlES-----~~----

.- ------~--- ----------·--·-

2.2 *-
2.1 * ----------- --~----- -----------~~----
z.o * • • 

r 1.9 * -----------------------x--x-----------------------~--------------------------------------------E 1.8 * . 
X 1.1 • X X XX X 

----T 1.6 •-~--- x ---xxr-~~--~-------x--~-------------~x---· ------- - x~-

U 1. 5 * XXX X X X X . X X X 
~R ~1•4 •--~ -----~--X -~---X-~- ------ XX_XXJL __ ~-~-------XXXJL ____ Jt __ X-..J-~~~-L-X X X X ---X 
E 1. 3 * X XX X XXX X XXXX XX X 

1.2 t X X X X X X X X 
1.1 • -~ - ~x~ x - ~- ---x- --~------- x---xx--x-- ~ -~-- ~~-x--- - - -X-
1.0 * X X X X X XX X 
0.9 * X X ' X 

v 
A 

- L O•S •· -----------~~-~~~·x------------=-...-.-.-.-.--------~--...------"=-"=-'-"--"-=--"""'=----=---'"•""''-'-""""=~=-=.;;-••----"'-=.;..--""'"""-. .. .;.;:;;._...;;-. .. -.--
u 

~E 
0.7. 
0.6~.•-~- -~--~-
0.5 • 
0.4 * o. 3 •~---~-
0.2 • 
0.1 • -o.o-·------

------. ----------

·-·· --- -·------·-- --------··- --------· . X l.S. TH£ _ _ARUHMETIC._MEAI'L OLE£1UJL..SEQUEN.T lAL--SAW>t "'" 

~-------14- -J.--~-~---J--- -A--~~ ~---N--0-J f------14- --- A---·--H--- -~--J- ~----- J------~--~~ -
A U U U E C 0 EA E A P A U U 
Y N L. G P T V C N B R R Y N L ·to - -.,-----6- -~---6---o-------o-----o-o-~6- 6-~---5---~ ~6 ----~-0---- --6--~~~----~ 6- ·~- --~~-~--

1 1 1 1 1 1 1 12 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.5 • 
2.4 * ~- 2. 3 ·--~-~------------~ ---------- -----
2.2 • 

~ 2.1 •~~------~~- ---~-•-----~~-------~--~~-~--~ 
2.0 * 

T 1.9 * 
-------------· 

. -~ l: 9 t-::~:.::::.::-~_:.:.=.::::.R=:=::=...-=:::.::..:::::._:::..:.:.:.::::..::::.: __ _::::::.::.=-::::.=::.~t:.:-:.. __________________________________ _ 
T 1.6 * R . R ' tt ~-1.5~-.-----~-~~----- ----- ----------rt·---~~- ~~----·--·- - ---- --rt R~-
R 1.4 * R . 
E 1. 3 • .~R __ R-~------ ----~--~---- ___ ---~fL _____ R 

1.2 • 
1o1 t 

R 1. 0--t---~--~~- ---~-

-----·---~---------~---R-- ---~--

R R R R R 
R-

A 0.9 * R R. R R R RRR R R 
N o.a • RR R R RR R R 

--G 0.7·t~- R----· -,.--~------- ------
E 0.6 * R R . RR R ---8:1 :-~---R RR·---~--L-R_RR ____ R __ ~R-- R R 

-~-~---· R--~~~-------'lt"~-~-R --~--~-R-~-~--~ -- -~ -~-~1t·~-------~------

R R R R R 
~- ----·-·-----~~~R·~~ ~~RR ~- _ -------~---~ ~ ~-~- ~ _ ---~--·---
R R R R RRR 

0.3 * R R R R R R R 
~ 0.2-* -----R---R----- ~- R---- --~· - ~~ 
0.1 • ~ R R 
o.o • ------------------------------------------------------------------------------------------------------------· 

----- ---- . -~- ·---·-- --·------

. ,. 

f\) 
0 



.. 

2. !> * 
2.4 * 
2. 3 * . 
2.2 * 
2.1 * 
2.0 * 

T 1.9 * E 1.8 * 
)( 1.7 * 
T 1.6 * u 1o5 t 
R 1.4 * 

• • •• • • •• 

SAVA~NAH RIVER PLANT 
PREFERRED ORIENTATION SAMPLIHG 

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
113 CRYSTALLOGRAPHIC PLANE TEXTURE 

LONGITUDINAL DIRECTION SAMPLES 

• 
E 1.3 * -x--------------------•-------x------------------------------------x------------x-x-----------------1.2 • x XX X X XX X X X X X X X 

1o1 t X X X XX XXX XX X X XX X X XX XX XX 
v 1.0 • X X X XX X X X X XX XXXXXXX XX X X X X X 
A 0.9 * XXX XX X X 
L o.8 • -----x•-------•-----•-------------------------------------------------------------------------------u 
E 

0.7 • 
0.6 * 0.5 • 
0.4 • 
0.3 • 
0.2 * 0.1 t 
o.o * 

2.5 
2.4 
2.3 
2.2 
2.1 
2.0 

* * * * * * T 1.9 
E 1.8 
X 1.7 
T 1.6 
u 1.5 
R 1.4 e 1.3 

* * * * * * * * • * * 

M J 
A u 
y N 
6 6 
1 1 

•• 
• • • 

X IS THE ARITHMETIC MEAN OF FOUR SEQUENTIAL SAMPLES 
----- -----~- - -----

J A s 0 N D J F M A "' J J 
u u E c 0 E A E A p A u u 
L G p T v C N B R R y N L 
6 6 6 6 6 6 6 6 6 6 6 6 6 
1 1 1 1 1 1 2 2 2 ' ' 2 2 2 2 

R IS fHE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 

• 

. . 
1.2 
1.1 

R 1.0 
A 0.9 
N o.8 
G· 0.7 
e o.6 

* -----------·----------------------------------------------------------------------------------------
0.5 
0.4 
0.3 o.z 
0.1 
o.o 

* * R * R t R R 

* R t R 
RR R 

R 

R 
R R R 

RR R 
R R R R 

R 

R 
R R R 

R .. R. R R R R - R R . RR R R . R - --R ··-- --- R 
R R R R R R R RR R R RR R 

R R R RRR R R R R R R R R R R RR R R R 
RR R R R R R R R • • -----~---------------------------•-----R---------------R-----------------------R-------~-----------

r\) 
t-' 



~ 

.15 * 
- --•• 14 * 

G .13 * 
3 .12 * 
G ·1A * .1 * 
R .09 * 
0 .os * w .01 * 
T .06 * 
H • 05 * • 

-. 

SAVANNAH RIVER PLANT 
PREFERRED. ORIENTATION S.AMPLING __________ _ 

HARK VIl-A HP ROUTINE PRODUCTION SLUGS -
G3 AREA WEIGHT GROWTH INDEX 

LONCHTUDINAL DIRECTION SAMPLES 

--- ·-·------ -------------

• 
.04 *- --------------------·-------------------------------------------------------------------------------i .03 * - - X X . - . - -- -- . X- - - - - - ---- -· - - ----------------- --------------------------

N .02 • XX XX X X X X X X X X X XX 
0 .01 * X X X X X X - X X X -XX-XX X ---- X--- XX- X X 
E .oo • XX X X X XX XX XX XX X X X X X X XX X X X 
X -.01 t X X X X X X X X X X XX X X 

-.oz • x ----- xx-x x -x--- ------ ------x--- x ----- -x-
v -.03 • ------------------------x-------------x-----x--------x----------------------------------------------A -.04 t 
L -.05 t u -.06 • 
E -.07 t 

-.08 • 
-.09 * -.to-• 

M 
A 
y 
6 
1 

J 
u 
N 
6' -
1 

J 
u 
L 
6-
1 

__ ---X IS. THE ARITHMETIC. MEAN OF. FOUR ~EQUENtlALSAMPLE.S..,--__ 

A---
u 
G 
6----
1 -

s-
E 
p 
a··-
1 

0 --- - N-- (}- J --
C 0 E A 
T V C N 
6--------6--- 6' 6--
1 1 1 z 

-F-----M 
E A 
8 R __ 6 ___ "6 

z 2 

-- A--- --- - M- -
p A 
R y 

- 6 - -- t> 
2 z 

-- J-- ---
u 
N -----6 
z 

---·------ ~· -----------

-J -
u 
l -- -6 - ---
2 

R IS THE RANGE BETWEEN THE HIGHEST .AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

.25 * 

.24 * 
G .23 --· 3 .22 • 

• 21 * G .20 t 
R .19 t 
0 .18 * -
w .17 * T .16 t 

H .1!1 ·.14 * • • _I 
N 
D 
E 
X 

.13. • --------------- -- ·--------- ----- -----------------------------

.12 * ---------------------------------------------------------------------------------------------

R 
A - i 

.11 t R 

.10 *

.09 • .os • 

.01 * 

.06 * .05 • 

.Oit t R 

.03 * .oz * 

RR . R 
R -

RR 
R. 

R R 
R

R 
R 

R R 

R R 
- R-

R 
R 

R R 
R 

---~-

R 
_ R _ R 

-RRR R R R 
R R R 

- - RR R - R 

R ---- R--
R R R 

RR _ .R R .. __ R R 
R R 

RRR R R 
R 

R-

RR 
A 

R 
R R 

R R R 
R ______________ fL ______________ ----------------

R R RRR 
RR RRR R 

R-----

:8A : -------------------------------------------~--------------------------------------------------------
R R R R 

, ___ _ 

i --

' . 

1\) 
1\) 



2.5 • 
2."- • 
2.3 • 
2.2 • 
2.1 • 
2.0 • 

T 1.9 •· E 1.8 + 
X loT t 

• 
T 1.6 + •-

.. 

SAVANNAH RIVER PLANT 
PREFERRED ORIENTATION SAMPLING -~ 

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
020 CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRCUMFERENTIAL DIRECTION SAMPLES 

~ l: l : -:'( ~~=~=~~--~::x-x-:-x---~~-~-~------~~~~-~-----------:-~-----~------~-=---~~=~=~--~--==-=-==-----------
1.2 + X x· XX X X X X X XX X X X X XX X XX X XXXX X 
lol-+ XX-- ll-XX---XXX X XXXXXXXX X XXX XX X XX X 

V 1.0 t X XX X X X X X X X X X X 
A 0.9 t X X X X X X 
L - o.a • ---------------------------------------------------------x------------------------------------u 0.7 • • 
E 0.6 t 

·o.5 • 
O.lt t 
0.3 • 
0.2 • 
0.1 • 
o.o- •. 

M 
A 
y 
6 
1 

-J ---- ---J 
u u 
N L 
6 6 
1 1 

X IS_ THE ARITHMETIC_ MEAN OF. FOUR_SEQU1:NJIAL.SA!oiPLfS 

A---- s 0 N 0 J F 14 A M J 
u E c 0 E A E A p A u 
G p T v C N B R R y N 
6 6 6 - 6 6 6 6 6 "6 6 6 
l l l l l 2 2 2 2 2 2 

-~ -----~·- --···---

R IS THE RANGE BETWEEN THE HIGHEST ANO LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

T 
E 
X 
T - u-

2.5 • 
2.1t * 2.3 • 
2.2 * 2.1 • 
2.0 • 
1.9 • 
1.8 •. 
1.1 • 
1.6 * .5 • 

• • 

• 
1." • • • 

J 
u 
L 
6 
2 

R 
E l: ~ . : ,;,;,;; ____ ~_;;,;; ___ _.;.;...;-,;;;_.;.;.;:..;;..:..-:....;;:_,;,;;;,,;;;,;.;;;;; _ _-;;;_..;,;,;;;,,;;~,;;_;;.;.:.;;;..;;_...;:;:..:;;;:.;:=:..;;;. __ .;.-:;,;;;;_-:;;-!;;;;;.;..-:;:;;;;;_;;;-.;..,;;-;,;;;;-.;..-:;;-..;-~,;;-=.;;=:;;=-..:;;;;=:. 

1.1 t R R 
R 1.0 +-- - -~--- ~------ ~- --R- ---------- ~-------
A 0.9 + R 
N 0.8 + 
G -o.7- • 
E 0.6 + 

R 

R 

~ 
·-----
RR R 

R 

R 
----- ft·· R- .. R- -·····---

R R R 
R R 0.5 • 

0.4 • 
0.3 • 
0.2 • 
o.1 • 

RR R R - -- -- R R R RR -- -
R RR R R 

R- R R R R-- R---- R R -
-RR 

R 
R 

R R R 
R R _ RR 

R R 
R R 

R ----R- R 

-R--
R 

R __ RRR 
R RR 
- R-

R -- R ---R 
R 

RIL_ ____ R~ __ R_ ____ ------

R RR R R 
R- ---- --- R -

o.o • -------------------------------------------------------------------------------------------

1'\) 
(.1'1 



2.5 • 
2.4 • 
2.3 •. 
2.2 • 
2.1 • 
2.0 • 

f__ 1~9 • 
E 1.8 t 
X 1.1 t 
T 1.6 t u 1.5 • 
R 1.4 t 

- E 1.3 * 
1.2 • • 

SAVANNAH RIVER PLANT 
PREFERRED ORIENTATION. SAMPLING. ________ _ 

HARK VIl-A HP ROUTINE PRODUCTION SLUGS 
110 CRYSTALLOGRAPHIC PLANE TEXTURE 

---CIRCUMFERENTIAL DIRECTION- SAMPLES 

--------------

--------------------

1.1 * ,--,..x---------------------------•--•------x----;._----------:x------------:xx-----~-----------------1.0 * X X X XX X XX XX X XX X X XX XXXXXXXXXX X X 
0.9 * XX XX X XX X X X X X X XXXX X XXX XX XXXX X X XX 

v 
A 
L 0.8 • ------x--xxx--x•xxx---x--xxx-------------x-----------------x-----x----------------xx---x-x-------------
~ 0. 7 • •• • • 

Oo6 * 0.5 • 
0.4 • 
0.3 • 
0.2 • 
0.1 • o.o • 

)( IS THE ARITHMETIC_ MEAN _OF t:OUR 'SEQ.UEJilTlALSAMPLE_S______ 

M J- -J-- - A - ---S- 0---- -- - N - 0 J ---- F M ---- - A--
A u u u E c 0 E A E A p 
y N L G p T v C N 8 R R 
6 -6 - -b- --- b ------- --b - b- b- 6 6 ---- 6-- -6- -- -6 
1 1 1 1 1 1 1 1 2 2 2 2 

M- - -- --J- -
A u 
y N 
6 -- --6 
2 2 

R IS THE RANGE BETWEEN THE HIGHEST-AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

T 
E 
X 
T - u 
R 
E_ 

2.5 • 
2o4 t 
2.3 * 2.2 • 
2.1 • 

- 2~0 • 
1o9 * 
1.8 ·-1.7 • 
1.6 • 
1•5 ·- -1o4 t 
1.3 • 
1~2 • 
1.1 • 

R 1.0 *--
A 0.9 t 
N o.8 • 
G 0.1 • ~ --· -
E 0.6 * • 

• 

- --J 
u 
L 
6 
2 

0.5 * ------------------R-----------------------------------------•----------------------------------0.4 * R .R RR - - -- R - - R. R.- - R- --R-R.R. - - -- ---- - -------- ----- -- ---
0 • 3 * R. R RR R R R R RR R R RR 
0.2 * R -R--RR- RRR R R - RRR R RRR R. R R RR R R R-- R R R R. - R RRR RRR R 
0.1 * ~ R R R. R R - RRRR R. R R R. R R R RR RRR 
0.0 * ---------------------------------------------------R---------------------R-----R--R------------------- ... --

----~--- ·-- --··-·--·-· 

1\) 
~ 



(> 

0 

. '11 

-- --- -- · MAAI'~fl~~tlt~S,~ti!f'lR'i~~~j~~~~~~Gs ____ · 
llli~~ liib~ lt. s ienlo,. SAMPLES -- - -- - -- - ·-

2.5 • 
2olt t 
2.3 • 
2.2 • 

-··~:A : ---------· ~ ---· 

T- 1..9 t 
E 1.8 t 
lC lol t 

··T· ··1.6 t 
u t.5 • 
R 1.4 t 

·e·t.3t 
1.2 • . ~ .. .. - . - -- -~··· --- ·l·l. v .o • -x-•-------~--------------------•--x----•--x---------------------x----------------------~--~-..--x X X X XX X X XXXX X XX X X X XXX X X A 0.9 t 

l o.a • u 0.7 • 
e o.6 • 

··XX XX XX XX XX X XX X - XX X XXX ··- X XX XXX XX· X ·XX XX XXXXX XXXXX)tXX · ·· ------x---•--x--xx----------x-----------------------x-----•------------x-----•-----x-----_. ________ _ 
0.5 • 
Oolt t 
0.3 • 
0.2 • 
Ool + o.o • 

• 

-------

X IS. THE A_RnHMETIC MEAN. OF .I'..O.UR SEQUEtlJ:lALS.A~LES .. 

M. J. J A s 0 .N 0 J --F- M --· A. K-. J --.J 
A u u u E c 0 E A E A p A u 
y N L G p T v C N B R R y N 
6 6 .. 6 6 6 6 6 6 6- 6 6 -- 6 6•-. &---
l 1 1 l 1 l l 1 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A G.ROUP OF FOUR SAMPLES 

z.s • 
2.1t • 
2.3 •. 
2.2 • 
2.1 • 

· 2.o· .-
T 1.9 t 
E 1.8 .t 
X 1. 7 t . 
T 1.6 t u --1.5 •. 
R · 1.4 t 
E_ l:~ : 

1o1 + 
R -1.0 t 
A · 0.9 t 
N 0.8 t • 

-- G- -o.1 • ----- ---·- ···-
e o.6 • • • 

--·----------· 

'· 

O. 5 t -----------•------•-------------------------------------R--•------------·--~ ..... _..__., .. ___ ..,._...........,. O.lt •. R -R RR R -·--- -·- --- ---···-- -- ---·---··--·- ----
0.3 t R R R R RR R R RRRRR RRR R R 
0.2 t RRR .R..-- R .R.R.R.R-- -R R R RR R.R. R.. R. . .R R.R. RRR- R ·--R ft. UR.R. R _ 
0.1 t R R R RR R . R RR RRRR RR RRR R R RR RR. 0.0 * ----------------~------------------------~-----R--------------R-------R----R--·~---.~--R~~-~ 

., . 

I~ 

_j 



)-', 

SAVANNAH RIVER PLANT 
~ ~ -~- ---~- -~-~--: -----~------'iiARleH~~a~~-R~&~n~riR~on~~~Mtt~,-;u-;-;G~s=---------------------

2.5 • 
---~--- ---~-2-.lt -.-

2.3 • 
2.2 • --- --z~ 1 • --------
2.o • 

---T- 1.9·*-~-~------
E 1.8 t 
X lo7 t 
T--1.6 t 
u 1.5 • 
R 1.4 t 
E 1.3 t 

oo2 CRYSTALLOGRAPHIC PLANE TEXTURE 
-CIRCUMFERENTIAL DlREGHON SAMPLES-------------~ 

------------·--·· ----

1.2 • . 
1.1 t ----------------~----------x--------------------x--x-x---~--------------------------------------

V 1.0 t X X XX XX XX X X X X X XX X X 
A 0.9 t X XX X X X X X XX X XXX XX X X X XX X XX 

~-L~o.8t xx-xx-x xx- x x--xxx---x-----x -x-·~-x·- -x-------xx -xxx- xxxxx-x-·--xx--xx-x-·----
u 0.7 t XX XX X X X X X X X 
E _ o. 6 t ~-----x------:-------::-:--.-:-:--:---x--::-_-:---:_--------~:-:::-,..,.-- .... -.,-~-,-:-..,._---.-.-,--:-,:-:-.:-_"=..,._..,. .... _-_:-.-..:-~-~=-k-:c,::::::~==------

0.5 * ~. 
0.4 • 
0.3 • 
0.2 • 
0.1 • o.o • 

X_ I.S. THf_ARITHME.TlC. .. MEAN Qf __ EOUR SE.QUENtlAL£AMPJ..fS ___ ----~---------· 

14 J ~J A s 0 -N· 0 J ·-F---- . H---- '- -·- A- H- +-- -JI---
A u u u E c 0 E A E A p A u '*' y N L G p T v C N B R R y N !l 
6 6 6 6 6 6 6 6 6 -6- 0 6 6-~ 6- :6 
1 l l 1 1 1 1 1 ~ 2 2 2 2 2 2 

- -- - ··~--~-

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.5 • 
2.1t t 
2.3 • 
2.2 •. 

- .2.1 • 
2.0 • 

T 1.9 t 
E -1.8 t 
X 1.7 t 
T 1.6 t 
u·-t;s -·-R 1o4 t 

-~--E ... 1.3 *--
1.2 • • 
lo1 t • 

--~-~--------·--- ·--~-------------

,-1 

R loO·t·--- --·.-----·-----•·~------~ -~----- ~-----~~----~---·· -------··---- ------~----~ ~-------~---- -•-··-·· ---

A 0.9 t --------------------------------------------•-------------------------------------------------------N 0.8 t R G . 0.1 • _R_R __ -·--- ----R·-~-- ·----~-------R _R _____ -- -------·-·--·· ··~---------- ---~ ----·--R --- ----~ 

E 0.6 t R R R R R R It 
0.5 t -- _ - -- --- --- .. R- R .. - -- _R ___ JL.-~ -------- -- R ... _- ~--IL~------A-__.lL_::.-----------'--
0.4 t R R RR R R R RR R RR R RR . R ll RR 
0.3 .t R- . R ,.R R R R R RRRR R R RR It R It 
0.2 t ------R- ------·----R-- - -RR--R-------R RR---R· ---R----- -R----R--- RR----- R---R---~-R---tlR-----
0. 1 t R R RR . R R R , -R 
o_. o ~-• ----=--:-~-----==--=--:-:::::-_-:-_":"':'-===-~~--=~=--=---=---=-==:::::-:-":"':'_-::::.-::::=.::-:.::--=-:=--=---=:--:-----------------------

-':----.-

j· 
I 
I 

·' 

It> 
C'l 



I• 

( . 

r·. 

( 

(._; 

2.5 • 
·~·--···· -- ----2.3 •· 

··---2,2. ·-·----- ··- ·--··-· 2.1 • 
2.0 • 

-·-·· --J-1 ... 9-+-----·· .. ---·--------
E 1.8 + 

--l--1-:l-:------·----·~---
u 1.5 • 

---}-1~1-t-----· 
1.2 • 

SAVANNAH RIVER PLANT 
···--- .... .P.REFEAREO ORlENlA llON- SAMP.UNG----· ----·---

MARK VII-A HP ROUTINE PRODUCTION SLUGS 
111 CRYSTALLOGRAPHIC PLANE TEXTURE 
~.C 1-RGUMFERHHlAL-·IHRE.c-TION -SAMf>l~S---· 

---cov--t:A-tx~~x--=:::.:_-x----xxx~x..:---·-- xx.:.:.=xxx--':..x.:::.-x.:.-=-=x-.:=--=x=.:.:._-.:x-:.::::::..:xx.:.:.x-~--·---: - ----·-.:.~·-·-
• 0.9 t X XX X XX XXXXXXX XXXX XXX XXX XXXX XXXXX XX XX XXX X X XXX XXXXX XXXX · ·t--·o.a-•----~JtXxxx----xx ... x------~----· --'------~---·----.-.--...._ .......... -_.__ ... ___ •-·---x--=-x•---....-.-.--.-. ... x-----'---......... --
u 0.1 • • • 

--- e_ __ 0.6 ··--~·· ------- ... --·-----·---- --- ·---···-·-- .... _ .. --·-------· ---------------- . . 0.5 • . 
0.4 • 
-0~3 *--· 
0.2 • 
0.1 • o.o-•·------

-----· ________ _ A._lS THILARHHMETlC. MEAN_OE. EQ~SEQUBUUL..s»L~~---'----------------,. 

M· .J · -- .J--· ··A-----·-·S---- - ··-0 N 0 ~--· --·- F------M----·- ·..\.----· K------~- ·-
A U 1J U E C OEA E A P A U 

... ~ - --2------:-----r-----X·'-~ ~--·__g·----~·------~- ----~----.:----y N 
-·--6·---·-6--·. 

1 1 1 1 1 1 l 12 . 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 
2.5 • 
2.4 • 
2;,3 -·--··- - ·--·--·· -· 
2.2 • 

--·-··-· 2. L+ ------2.0 • 
T 1.9 t -- -~--t:t-:-·-----
T 1.6 + ---u--t.s-.---------------· 
R 1.4 t 

-.-E___l.3 .. t .. 
1.2 • 

• 1 • 
-----lt--1~0 ·---. A 0.9 + 

N o.a • 
tt- . 

-----·-· ~- o. '1-..------·---- -- -, --~-
E 0.6 + . •• . 

- ·~-
u 
L 
6-··-~---- ... - ··- --··-
2 

------8·:!-f ~-=-:.-:;;;:-R.;;=:..---~--~~:::; ___ .:__;;=.==R-==:--~.:::;=!~- -------- - ---~--------
. Oo3 + R . R R RRR R . R RR . R R 
" -----0...2-+--· ·---·-·---- RR · R- R ·----R·-·--RR-·· · ·-- ·---R--RRR---R-RR-R-R---RR-R- ---RR--RR RR 

0.1 + RRR RRRRR . R RR . R R R R. RRRR R R R R R R R R RR RRRR 
0.0 + -------------------R------------R---R---R------------------R--R---R---------------------- ~~------ ----- ---- -------------------------------- --------· ----- ----~--------

--~------- -·--·---------- ----·- ---~----·· 

-~---- ............. -

1\) 
-..! 



~ ----r---

SAVANNAH RIVER PLANT 
PREEERR£(LORLEN-IA110tLSAMPL.~~-;;;-;;---------------------

MARK VIl-A HP ROUTINE PRODUCTION SLUGS , '" 
112 CRYSTALLOGRAPHIC PLANE TEXTURE I•~ 

--~~------------------·---------·--&lRCUMf'~ENT-IAL---D-l-RE&TlON-'SAMPH·5---- ---~· -------- -------~- ~~----·-·- , \Q:I 
2.5 * " -------r:-~-r---

t• 

~----2~~---~------------------------~~--------------------------------------------------
2.1 * 
2.0 * --f-clw9 -* ~-----· ------------

E 1.8 * 
X 1.1 * --:--·T---to to-• ------ ·------
U 1.5 * 

---~t:~ :------
1·2 • . 

-----1~1-* ------- ----------··-----------~------------------------·~~----------------------------v 1.0 t XXXX X X X XX XXX XXXXX X X X X X XXX X X XX XX 
A 0.9 t X X X X XX XX XXX XX X XXX X X X X XXXX XXXX XXX XXXXX -------t---oo&-*------ X X -x--- -xx---- - x-· u 0.1 * -----••••••----•x-------------------------·--~-------------------------------

--~----E- 0.6_t ------.. ----• -•------·- ----------0.5 • • 
O.lt t 

----0...3---* --------
0.2 * 0.1 -* 

~ ~----o.o •------· ~ 
------------~-L£_~~HMfiL~_M£~~E.~E~O~!~IR~S~E~OiwlE~N~Iui~A,LL~SA~M~P~l~E~SL-________________________ ___ 

-----~ --.--~-J. -~--A---S 0-----~- M-----· -J.------·--- ~-~ 
AU U U E C OEA E A P A U U 
Y N L G P T VCN 8 R R Y N L . --------------o---&-----6-------:--o----o----6---6--o-6 6 6 '6 "6------..--- ----6-----------~~~ 

2.5 * 
2.1t * 

1 1 1 1 1 1 1 12 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 
- -----~---------.-------

------z--.;3-r----------- ------
2.2 * ____ __z. L .. +. 
2.0 * 

T 1.9 * 
--~-----E--h8 * 

X 1.7 t 
T 1.6 * -------u---t-.5 ~4.----------------

. R 1.1t * 
___ e_ __ L.3~ ·'l'------

1.2 • 
1.1 * 

--~-A- 1.0--*-
A 0 •. 9 * 
N 0.8 * ---- G -~ o • ..,.-.~- ·- --.-------- -----·----- --------~-------
E 0.6 * • 

• 

-~---o•s_~-•-~~"-~_.,...-=R~~~-~~~~.,.-·=~=--~~,..,.-~===-~-=-~====--='""--= 
O.lt * R R R R 

- I 
I 

===---1 
0.3 t R R R R RRR RR R RRR RRR R R R 

----0.2 4'--- R R·- -R---- -R-RAR----~-R R---11.- R--R RR--- -~ RR---- R RR ---RR-R --R--RRR·---R-~R- R------R---- ~- ---
0.1 * R R R R RR R R R RRR R R R R R RRRR R R R RRR R 

---~ ·-~-·- ---=========---===-=--~-=-~--=--:-==-==-·=---=------=--====--~=-=--===-~========~-~=--=--= _....-_-==..,_:__ =--=-------- -:--J 
..' 

I 
I 

i I· 
I 
I 
I _____ , __ _j 



,. 

E 

( 

c-

SAVANNAH RIVER PLANT. 
_____ pREff.RRfD_ ORiENT AT lON. SAJot.PUftG.__ ____ ~ --"'----·- _ 

2.5 • -z • .,.-.--- ---
2.3 •. 
2: f-l-.,------·------to. 

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 131 CRYSTALLOGRAPHIC PLANE TEXTURE 
CIRCUMFERENTIAL OIRECfiON SAMPLES 

------------- - ~ -- -- -- -- --

----------
-- ----l-1.~-. . -- ---------------·--· 

E 1.8 * 
-- - c-f.---1 :I-t----

U 1.5 * 

--------- --- ---------··-

----~--1:-~-l---------· • . ___ · _________ . __ ---. --------------------·--·---· 
1.2 • -----,.x-•-x-•----------x--------------------.,---------------

--- ··y-··t:A·t xxxixXX-XX-X -x-xx·-XX---XXlCXxxxx.xxx-ix--iXXX-XX--i)(*x\x~XX-XXXXxl\xXXXXxXxxxl/Xxxxi"xX-XXX-XXXXX 
, A 0.9 • ---------------------x-xx------------x--------------------------~.,...,------a;-o.-a-..-- ---- --------..---------------------- ------------------- ----- - ------------- ---------------- ------- -

-U o. 7 • • 
- - __ f __ Q.6 .• - - ---- -- - -------------~-----------· o.s • 

O.lt * 
··---0.). * 

0.2 • 
0.1 • 

-----o.o * ----~--~--- ·----- - - ------- -. - ------

_______ _x_LL THE .AIUIHME.T lLMEAI'LOF . .f.OUR_SEQUEN,T UL SA.HP..LES __ -------- ----------

- M-
A 
y 

- 6 
1 

.J-.. 
u 
N 
6 
1 

__ J------A---- --S-- --0---u-- - u ---- e c 
L G P T 6 --- __ 6 _____ -- 6----- 6----
1 1 1 1 

--N-.0 -J----- - -F------H-
0 E A E A 
V C N 8 R 
6·--6 6- ----- 6--- -- 6--- -
1 1 2 2 2 

--A
p 
R 

- -&--
2 

.M--- ---- J- - J- --

¢ ~ '~ 
6----6-- -- -;_&---
2 2 2 2 

_ __R_I S THE -~ANG~_!_ETWEE~--~H~IGHEST_ ~N_D_ LOWES~-~~':_U~S__I_N_!_GRO~~~ _F~~ SA~,~t.p____ ______ _ _________ _ 
2.5 • 
2.4 • ------z.,....·--

---- _j:~ J --
2.0 • 

T 1.9 * 
- E--1.3--*--

X 1.7 * 
T 1.6 * 

------- ---" ---···-- --

--------------
--------------- -----

-· ---- u -t-.s--.---- ----------·-- --------------- --------~--
R 1.4 + 

______ f_ --1:~-:-
1.1 • 

-------R-1.0- -*-------- -------- ------------ ----A 0.9 + -
N o.a • -- ---G--- 0 1-.--. -----------------··-------·- - -- -·· ------· --··· ----- -~------ ------ ··-·- -- ---- · 
e o:6 • • ---------8:1-: :-:-~ --. R--;:-~~=~~-=:~:::---::-.-:-:::~-:-. __ ,It-~~:-::=~=---:::._ R~-=-==-:-R::-=:-.::::-:::-:-::--7-:~7jf""..':.~::-------'-'-~-""-""-~----:o.-:;o.;-..:-"----~-' 

0.3 • R R R R R RR R R R R R R R RR R · R <f\R 
--&:2·: R-RR--- .-RRi--RR-R- RR- RR R RR RR RRR-RR-R-R-RRR R RRRRRR R-R-RRRRRRRR RR,R,_R~RR-~~pJ(R-----

-· ____ 0 .t~ -R_:- -:-:-::-:--.-:-::::-7 -:=-_---:-::-_:=::::----.R :-=::--=:.:R-:-::-:::_-:~----=--:-:-=:--_:-::=-_:-~--::: .. :::::-;:,1\~~-::::::-~-: ~::: , =---~~-:.-:."':_'?' __ 

'ro 
U) 



----~ ~~~- --- ~---------------
' · SAVANNAH RIVER PLANT 

---------------------------------------~~AEEERREO-ORl£NTAt~OK-~PLLN~~~----------------------------------
MARK VII-A HP ROUTINE PROOUCTJON SLUGS 

' 023 CRYSTALLOGRAPHIC PLANE TEXTURE 
------------------------tl-RGU~REN-TlAl-DI~EC-HDN-SAMPl~5--

2.5 * --------- ---2.4 •- ----------------------
2.3 * __________ z.z._t _______ _ 
2.1 * 
2.0 * 

· T 1.9 •---
E 1.8 t 
X l<io? t 
T 1•6 * · 
u 1.5 * ________ R .... 1.4 t • 

..,-,-..,x------,-_-x~_~..,,.=_--_.,_,...,~.,..,.~~-"'"'"".,._.,._~~.,._.,=X~"' 

I, L, 

E 1.3 t 
1.2 • 
1.1 t X 

V 1.0 t XX 
A 0.9 t X 

X X X X X X 
XUX X X X X X X XXX X X X X X X X XXX X XXX X X 

x -- x--x--x--.xx--- xx---- x - xx ---x-xx------x-xxxx---x- x x -x-xx---x --- --- -xx---------x--x------ - ----- -
X XX X X X X X X X X X X X X 

--a:- O;; a· t·· --·------'---·----~--'--'--'"-11:-'=•-----•--""'--· -----=.---=---=--=~"'------- -----~--==------==-~'"=------.-..---
U o. 7 t.· 
E __ 0.6 t 

0.5 • 
0.4 • 
0.3 ... 
0.2 • 
0.1 • 
o.o -·-

X 15.-THE. AlUI.HMETLc__I'IE.AI'LOLFOUR.. SEQUENTIAL SAMJ!....,~--------------------

M 

2.5 * 
2.4 * --zo;3·t-
2.2 * 
2 •. Lt. 
2.0 * T 1.9 t 

E- 1.8 t-
X 1.7 t 

A 
y 
6\ 1 . 

T 1.6 t ·u- t.;5 •--
R 1.4 t 

.E... 1.3 * 
1.2 • 
1.1 • 

-R- 1.0 -· 

J-·· 
u 
N 
6 
1 

·- .!-· 
u 
L 
6" 
1 

A s-----
u E 
G P 6 - _____ 0 ____ _ 

1 1 

--o--- --- -N--- 0 -J --
C 0 E A 
T V C N ·o·--- ---6 -6 6 
1 1 1 2 

-- F - -- --M--- ·· -4------~----ci--
E A P A U 
B R R Y N ----o-·--·-o---------.;-------o·---- 6----
2 2 2 2 2 

------····· --------------------

J-
u 
L -----6 ----------
2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 
~- --------~ -- -------- - ----~- ------------~---~--------

• 

-'-- ·---~----

A 0.9 t ---------------------------------------------------------------R-----------R------------------
N 0.8 t R G·- 0.1 t· ------------·-·p;--------R--- R -------------------------------
E 0.6 t R R R R R R RR R .. 0.5 • ---- -- --- ________ R _____________________ A _____ fL._ RR. R _______________ R .. R.. _____________ - --,--ARAR_R..._ ____ ..-_____________ _ 

0.4 t R RR R R R R R R R R R R RR R R 
0.3 * R R R R R RR RRRR ~ R RR R RR RR R R 
0.:2 *- 1'--------------- ------R------ -- · - -- --·· --R--- --R --- R ---R----RRRR------- ------ R ···· ~R--· 
0.1 t RR RRR . R R R R 

-0 .o -·--~~==::::_--:_::-_-:--:.~-:-::-.=:_:_:_~-::-~::-:-_:__~~~==-:-:_:_:_::_:_:_--_R--_~:::=:::-=:--==:..-_::_:.=:-.=:.:::=:.".--=:_:_-::_::::_==-~--- -==-----. _ 
---! 

,. --- ------~---- --------- -- ...... ·-·--.---

(1;1 
0 



2.5 * 2.4 * --
2.3 * 2.2_._. 
2.1 * 
2.0 * T 1.9-· 

E 1.8 * • • 

,. 

SAVANNAH RIVER PLANT 
PREF~RED ORIENTATiON SAMPLING_. _ ---· 

HARK VII-A HP ROUTINE PROOUCTtON SLUGS 
200 CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRCUMFERENTIAL DIRECTION SAMPLES 

------------- ---~-~------

x 1.1 • ----------x-----------x--x---------------------------------------.,.---T 1.6. X X - -·x --X - - - - - -
U 1.5 t X X X . X XX X X 

' .. 

---- --~ l:~ ! - _xxx_ x ___ x_ ------ _ _xx._ ___ x-x--- -·-- __ x ___ - -x- ·-x~x ________ .-Jt __ "'r-xxcxx_ x -----
1.2 t XX X X X XX X X XX X X XX X XX XX X X 
1.1. X X X X X---X XX XX- X -X---X-- -XXX- X 

V 1.0 t X X X X X 
-X--

A 0.9 * ··X X X -v-o.8t ----- ---x- --···- ----- -----·----
u 0.7 • --------------------------------------------------------------------------
.E.. 0.6 •--- . ···-·--- ···--------·- ··--- ---···- . ···--·-·- ···-----·-·---·-·----~---·----·-------------· -----------0.5 • • 

0.4 * .. 
0.3 • 
0.2 • 
0.1 t o.o •. 

. 2. 5 
2.4 
2.3 
2.2 
2.1 
2.0 

T 1.9 
E 1.8 
X 1.7 
T 1.6 
-~ 1:: 
E 1.3 

1.2 
1.1 

R 1.0 
A· 0.9 
N 0.8 

·G 0.7 
E 0.6 

0.5 
0.4 
0.3 
0.2 
0.1 o.o 

X IS THE ARl.tHHE.TlC.. MEAN OF FOUR .. SEG.UEN.TI.AL .SAMPLES.. .. ____ -------------

H -----J.----d----A--- s --- . 0--- N 0 ,J- . F ---- -H A-·--- H ,J ,J 
A u u u E c 0 e A E A p A u u y N L G p T v C N 8 R R y N L 
6 - 6- 6 "6 - "6 ··- . 6" -----6-- 6 "6 -- 6 ·- - ·&- ·- 6' 6"" -6-- - -- 6 
1 . 1 1 1 1 1 1 1 2 2 2 2 2 2 2 

--··--- -- ---------- ··----- -----'---- -------·-
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

* • ·* • • • ·-
• 

. .. .. . --------------·--------~-------------~---------------~----·----------------------------·------• R -------------· ----------------- -----------------·-··-------------------

* R R * R • • .. • * 
-

R 

t R R • • • * * • 

R 

R 

R 
R 

R 

R 

R 

R 

R 

R 

R 

R 

R 
-R 
R 

R 

RR . 
R 

R 

R R 
It R· 

R 
R 

R 

R 

R 

R 
R 
- R 

R 

--,c 
--R --R--- R----------··· 

R 
R R R R R - -R It R- --- tt-R- ·tt- - -- - ···--·· R- · - 1<· · 

.R 
R R -R 

R 

R R 

R RR R RR R R 
IL ______ R _ R RRRR _____ R_R __ 8..._ ________ _ 

R 
R 

R 

R . ------------------------------------------------------------------------------------- Cll ...... 



-- ---------------~ ---------------------

2.5 • 
-2.4 .... 
2.3 • 

SAVANNAH RIVER PLANT 
--------,..,.--P-REfERREO.ORlEnt.UlQN__ SAM~LlNG--o-=.,.-----------------=--

MARK VIl-A HP ROUTINE PRODUCTION SLUGS 
113 CRYSTALLOGRAPHIC PLANE TEXTURE 

--------C-IRCUI'IFEREI'HI-AL--DIRECT-ION--SAMPt;E5---~---------~------

. 2.2 .•.. ----------------
2.1 • 
2.0 • 

T·-1.9-+ 
E 1.8 + 
X 1.7 + 
T 1.6 + 
u 1.5 • 
R_.1.4+ -----------------------------------e 1.3 • •• 

1.2 • -----••---x----------•----------------------------------------------•---------1.1 + -X --X-X-X-- ---XXX-X-----~-- X----X -----------~-X-X--X--X---XXX----- . 
V loO + X XX X X XXX X X X X X XX X X X XX X XX XX , 
A 0.9 + X X X X X XX X XX XXX XXX X X X XXXXX XX XX X 

- L- ·ct. a * x----------------------· ------x--x---x---x---------x---------...... _ ......... ____ ._ ........................... _... ............ _.. ... _. ------------
u o. 7 • • •• • e __ o.6 .+ •• __________ _ •• _ --- -· -----·--· ---------

0.5 • 
0.4 • 

- 0.3 * 
0.2 * 
0.1 * o.o * 

z.-5 • 
2.4 • 

M 
A 
y 
6 
1 

2.3 ··-----2.2 * 
2.1 * 2.0 • 

T 1.9 + e 1.8+---· x 1.7 * 
T 1.6 t 

-u1.5+
R 1.4 + 
E .. 1.3 * 

1.2 * 
lol + 

R- 1.0 * 
A 0'.9 * * 
N 0.8 * 

.X ..IS.. .tHLARl.IJiMETlC. ... fi_EAN. .. QE . fOUR. .SEQUEHTlALSAMJ'-L.! .c.E.>.S-------------------

J ·· -J--------4---- ---- --S------Q---------N--0- J ------- F- --- M---- -- A -- - M--- --- -J ---- - - J -
U U U E C 0 EA E A P A U U 
N L G P T VCN 8 R R Y N L ·6·------- -- 6--------o--------f,- ·-----o--·--6·--e;---6-----6-- o--------6---------e;---- -- -s- s- --
1· 1 1 1 1 1 12 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

--~--~---------- ---------. 

----------------------- -- -----··------ ----------• • 

G 0 • 7 * ----R--------------~--------------=------------~-~-~--~-~-------------------~----R----...-~--.---=--- ---------
E 0.6 * RRRR R R _ 0.5 * .RR ..•. R..R .... ------- ... ----------- _____ R _________ ------ __________ R ______________________ _ 

0.4 * RR R R R R R R R R R R R R 
0.3. * R R R R R R RR R R RR 
0.2 + RR - --R----R--- ------- -R- --- R -·---R --- R - R R-- --R- RR-- R RR- RRR R ·---· ··--R --- -- R- RR RR RR --
0.1 + . R R R R R R R -R R R RRR R R R R 
0.0 * ------------------R----------------R-------------------------------R------------

---------

·------------------------------------ -· 

'• ,'-' 

-~ 

1\) 



(·· .. 

.u • 
·.14 • 

G .13 t 
3 ....•. lZ .t .u • 
G .10 t 
R- -.09 t. ·-
0 .os • 
w .07 • 

SAVANNAH RIVER PLANT 
PREFURED OR1ENT4TION SAMPLHlG____ __ ----------

MARK VII-A HP ROUTINE PRODUCTION SLUGS 
G3 ·AREA WEIGHT GROWTH INDEX 

CIRCUMFERENTIAL DIRECTION SAMPLES 

T ..... .-06- * ·· -- -- --- ---- -·- - ---·- --:--- --
H .os • ------x----------------------------------------------------------------------------------------------
1
--:81 :---X x--- X_ X_ X lX ____ ........ X--------- ___ .:._ -~-----·-----------x--x-· 

N .02 t X X X X X XX XX X X X X XX X X 
0 .• <a t X X-X XX-- -X---- --X -XX -X- -- X XX-- X X X )(.X XX- X XX · ··-- XX --XX-
E .00 t X X X XXX X X X X XXXX X X X X X XX X XX 
X ::8} : .. X X X ---x~ X X XX X X 

v -. 03 * -------------------------------------x---------------------------------------
A -.04_ t. ···-····-- _________________ .. ·--· __ _ ____ .. -·----···-----------· ----~------·-----------------· 
L -.05 t 
u -.06 • 
E -.07 t 

-.os • 
-.09 • 
-.10 ... 

M J 
A u 
y N 
6 6 
1 1-

- ~--~-- ~--- . 

.25 * .Z4 t 
G · .23 * 
3 .22 • 

,/ 

.X IS THE ARITHMETIC MEAN OF_ FOUR SEQUENTIAL SAMPLE£ .. _ ··- -- ---- -----

J A s -0 N- OJ F M A .. M J J 
u u E c 0 E ~ E A p A u u 
L G p T v 8 R R y N L 
6 ·to 6- --···· 6 ...... 6 6 6 6 -6-- 6 6 6 6 
1 1 1 1 1 1 2 2 2 2 2 2 2 

. ----·- --------· ---------- -- -----· -· -----------------~---~---- --- --- -·----- ---- - -·· 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

-- - - --- G : ~~ : 
R .19 t 
0 ·o18 * w .17 • 
T .16 t 
tt ---.ts • 

.14 • 

___ . .___._ 

I .13 t ___ .. ___ . _. . ... ____ __ ... •. _ . .. .. ______ ·----------·--· 

N .12 t --------------------------------------------------------------------------0 oll t R R 
-----E--.10 * · -R·· -R · ...... _- -------·-·--·-·------·--·--·--·· ---

X -.09 t R R R R 
.08 t R RR RR R R R R 

R· .01·• RR -R ·---R .... RR R---R- ·- - RR- R- R·----- ·-·-··"·R·---·-· 
A • 06 t . . R R R R R R R R R R RR R 
~- :8Z : R ---- RR R R ...... R.. R RR R R --RR __ R - R- RL .. R ___ R_RR .... ICR_JL .... ___ _ 
E • 03 t R R R R RR R R R R 

.02 t -- ----·- -·-·- - P.--R---- - R- - -- --R R - R - --R- - R- · ---- - ------·-- --- ----- --

.01 * R .. R R R R 

.oo • ----------------------------------------------------------------------------------------------------·--···--·----------------- ----- -· -- ---·- -- ·-- ---·-· --~---- ·-- --·- ---

(.1'1 
{:1'1 



l• · .. 

2.5 • 
2.4 • 
2.3 • 
2.2 • 
2.1 • 
2.0 • 

. T .. 1.9 -. 
E 
X 
T 
u 
R 
E 

v 
A 
t. 
u 
E 

1.8 • 
1.7. 
1.6 • 
1.5 • 
1.4 • 
1.3 • 
1.2 • 
1o1 t 
1.0 • 
0.9 • 
o.8 • 
0.7 • 
0.6 • 
0.5 • 
0.4 • 
0.3 • 
0.2 • 
0.1 • 
o.o .. 

2.5 
2.4 

- 2.3 
2.2 
2..1 
2.0 

• * • • • • • * • • * * 

SAVANNAH RIVER PLANT 
·· ---------- -- MARK--C~i-~iR~~2c0~A5n~P~~oM~~iA~s(uGs ________ ---------

o2o CRYSTALLOGRAPHIC PLANE TEXTURE 
---- -- ------LONGI TUOINAL---OIRECT-ION SAMPLE.S 

- - -- --·---- ~..._______ ____ _ 

• • 
~-----x-.xx-------:--------~~---:--=---:-----~-:~~--:--x-_-:--:-:-:=~-:-..,-.~=-=-~:-~=~-~.,.~x.~-x""--:~~~"'i~=-=.,.=----

xxx xx xx xlxxx xxx .. x xxxx_:_~-------X---~-x__________ x~xx----------
x X X X X X XX X XX X XX X X X X 

X X XX X XX XX X X XXX X X X XX X 
-X -- XX X -XX ---x ----X ----- ---X --x--·---

X X XX 
---------------------------------------------------------------~-------------------------------------· ·-··-· -- - -----·-···- ~- -- ·-- ------------------- --------------------------

X IS .. THE .AIUTHMETlk MEAN OF. FOUR S£QUENTlAL..SAMPLES ___ -------

A- M •J J A- -- S- - - 0 -- -- N 0---- J--- F M A- -----14- --- - --J ----- --- J 
p A u u u E c 0 E. A E A p A u u 
R v N L G p T v c N B R R v N L 
6 6 6 6 6- 6 ---- 6 6 6" -- 6 - '6- -6 6 6'- - - 5 6 
1 1 1 1 1 1 1 1 l 2 2 .2 2 2 2 z· 

- - -- --- --· ----------
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 
------------- ---------------~--------------

------------ ··-----
• 

T 1.9 
E 1.8 
X 1. 7 
T 1.6 
u 1.5 
R 1.4 
E 1.3 • --------:------------,-----,-:----.--.-----------------.,.---:---,;_-:---c--o-----·---=-:-... :--.=-=-,.,-~=-=~=-=~--=:-.... -

1.2 
1.1 

R. 1.0 
A 0.9 
N o.e 
G 0.7 
E 0.6 

• R • * ----- --- -------R- ----------* R R R * R RR R R t --- ---- --- R -R R -R R--------
t R RRR R R R R RR 

R R 

RR 
R R ·---

0.5 
0.4 
0.3 
0.2 
0.1 o.o 

* RR . __ RRRR. . ... . .RR ________ R _ _ R - .... _ RR _____ JLILR _IUL_ _____________ _ * R R R R RRR R RR R R R R R R 
t R R R R R R R R RR R R * -R------------------------- R-R ----- R----~---------·R--------* R RR R R R * -----------------------------------------------------------------------------------------------

I -.' 

;c.-~ 

II>-



t ~ ,~ 

- ~.-

1.5 • 
• 4 • 
• 3 • 

______ 2.2 -• 

~:A ! 
T- .. 1.9 * 
E 1.8 * 
X 1.7 -* 

SAVANNAH RIVER PLANT 
···- ... ..P.REFERRED ORIENTATION. SAMPLING... ·-···-----

MARK VII-A SCNC ROUTINE PRODUCTION SLUGS 
110 CRYSTALLOGRAPHIC PLANE TEXTURE 

LONGITUDINAL DIRECTION SAMPLES 

· ·-·- T· L;to -.-
u loS • 
R 1.4 • 
E 1.3 t 

v 
A 
L 
u 
E 

T e 
X 
T 
u 
R e 

1.2 • 

l:! : ~----------x-----------~----x--~---------------x-----------------------------------~~~~~.----------0.9 • X XXX X X X X X XXXX X X X X X XX X X X 
0.8 • XXX X XX X X X X XXX XXX X XX X XXXX xxxx- X XX XXXX X XXXXXXXX-x 
0.1 * X XXXX X X X XX X . X X o. 6 * ------x •---~---.-·--~--------.,-----.,-~------.,--~---~.,.-.,..,. • ..,,..--..,-..,--.,.----,-,-..,x--,.,.-,-_..,_,--_-_..,.-_-:-..,,..,.,_,...,. __ 
0.5 * 
0.4 * 
0.3 • 
0.2 • 
0.1 • o.o • 

-A 
p 
R 
(, 

L 

M .J -
A u 
y N 
6 6 
1 ·1 

X.IS THE ARITHMETIC MEAN....OLE..OUR SEQUENT'lAL SAMPLE..S_ ____ ·---------------
----

J . A -- S- 0 ·- -N D J - - F . -- M· A ... -·M -.J---· J-
u u E c 0 E A E A p A u u 
L G p T " c N 8 R R y N l 
6 6 6 6 6 6 6 6 -- 6 - 6 -6 .. 6·- .. - 6"" 
1 ' 1 1 1 1 1 2 2 2 2 2 2 2 

------ ---~- -----------

R IS THE RANGE BETWEEN THE HIGHEST ANO LOWEST VALUES IN A GROUP OF FOUR SAMPLES 
2.5 .• 
2.4 • 
2.3 • 
2.2 • 
2.1 • 
2.0 • 
1.9 • 
1.8 .. 
1.7. 
lo6 • 
t:! r-· 
l. 3 • - - -· - .. 
1.2 • 
lol * 

----------- - ------------

R - 1.0 * 
A 0.9 * 
N 0.8 * • • • • 
G Oo7 * • • 
e o.6 • -------------------------------------~----------------------------•------------------------------o.s * R ______ . ____ .. RR ________________ fL.._ ___________ _ 

0.4 * lR ll R RR R R R R 
0.3 * R R R R R R R RR RR R R ·R 
0.2 •. R R R R R RR- R R RRRR--- R RR-R -----R- ... RRR--R --RRR R-- R- RRR R ------
0.1 * RR R RR R RR R R R RR R · R R R R RR 
0.0 * ------------------------R------R------------------------------------R-----------R---R------------ ---- - - - - ----------. ---- -~ -- -

:~-



I' · .. 

SAVANNAH RIVER PLANT 
·---------- ----------· __ .. ___ PREFERRED ORlENTAUON SAMPLING- .. -- ----

2.5 * 
2.,. * 
2.3 • 
2.2 *- -- - --------
2.1 * 2.0 .• 

l --- 1.9 * 
E 1.8 * X 1.7 t 
T 1.6 t 
u 1.5 * 
R 1.1o t . 
E 1.3 t 

1.2 • 
1.1 • 

MARK VII-A SCNC ROUTINE PRODUCTION SLUGS 
021 CRYSTALLOGRAPHIC PLANE TEXTURE 

-·--·------tOnG-HUOINAL OIRE-CTI_QN SAMPLE'S 

• 

__ , 

-------~ --·--·--- ----

v 
A 
L 
u 
E 

1.0 • ---------------------------------------------,----------------------------------------0.9 .t XXXX XXXXX X X X X X X XX X XX X 
f:t. 8 t x-- X XX X XXX X X XXXXX --xxxx XX X X - XX XXXX XXXX X XXX X X X xx-- --
0.7 t X X XXX XXX X X X X X XX XX XX X X XXXX 
o.6 * ---,--•----------x--------,----_,..,.._..,.--------------,--,--,--,--_,----,-----..,.,--,...---,-,.._--,_...,..,..,.,_...,.,.=.=====--==--- _____ _ 
0.5 • 
O.lo t 
0.3 * 0.2 • 
0.1 * o.o • 

X IS THE ARITHMETIC MEAN OF FOUR _S.EQUEtHlAL SAMPLE.L_ ----·- ---------------

-A. M J J -A S- -----0- N 0 -J- F- -- ·M A --M-- --- J -- - ----- J -
p A u -U u E c 0 E A E A p A u u 
R y N L G p T v c N B R R y N L 

-6 6- 6 6 6 ---6 -- 6 6 6 - - 6- -6-- - 6 -- 6 -- -6---- -6 --~--- 6" 
1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 

---------------

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP QF·FOUR SAMPLES 

T 
E 
X 
T 
u 
R 
f 

2.5 • 
2.1t t 
2.3 • -
2.2 * 
2.1 * 
2.0 * 1.9 • 
1.8- ·-1.7 • 
1.6 • 
1.5 • 
1.4 • 
1.3 • 
1.2 • 
1.1 • 

R 1.0 t 
A 0.9 t 
N o.a • 
G 0.7 t 
E 0.6 t • 

• 

• 

------- --~ --

0.5 t ----------------RRR-.-,..--:--R.,---.,------------------------R----.,--,----------'--,.-. .,-_,-.,._-,-------~-=-...,-_--===-"'"'"-""-~--
0.4 t R R . R R R 
0.3 t ·R RR RR R R R R R R R R R R 
0.2 t R RRR R R R - R RR R RR. RRR RR RR -RRR RR R-R R· R --- R-R-----
0 .1 t R R R R R R R R R RRR R R RR R R R R R R R RR 
0.0 t --------------------------· ----:-R---:------:--------R----------::-_-:-----:-_:-R--:-_--:-::--_:--R-R-R-:-_R-----------

(J'l 
(j) 



5.. ,, 

cy 

2.5 • 
2.1t + 
2.3 • 
2.2 • 
2.1 *. 
2.0 • 

T 1.9 .• 
E 1.8 • 
X 1.7. 
T 1.6 .. 
u 1.5 * 

SAVANNAH RIVER PLANT 
. . PREFERRED ORIENTATION SAMPLING .. 

•• • 

MARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
002 CRYSTALLOGRAPHIC PLANE TEXTURE 

LONGITUDINAL DIRECTION SAMPLES 

R 1o4 + ---x-~---:-••---------x~~..,.---------,..,.--~---..,.---------x---------:-,---,,-,-:-,-,-----.---------.,.--,....,.----
-- XXX X X X X E 1.3 • 

1.2 * XX X X X X XX X X X XX 
1.1 * X XX X XX X X XXXXX X X X X XX X X X X 

v 1.0 * XX X X X XX X X X XX XXX X X X X X X X X 
A 0.9 * X XX X X X X XX X XX X XX X 
L o.8 • ----------------------------------------------------~--------------------x------------------u 
E 

0.7 • 
0.6 * 
o.s * 
0.4 * 
0.3 • 
0.2 * 
0.1 * o.o • 

2.5 
2olt 
2.3 
2.2 
Zo1 
2.0 

• * • • • . -
T 1.9 
E 1.8 
X 1.7 
T 1.6 
U loS 
R 1.4 
E 1.3 

* • • • • • * .-

A 
p 
R 
6 
1 

* • 

M 
A 
y 
6 
t• 

X IS THE AR tTHHETlC MEAN OF FOUR SEQUENTIAL SAMPLES 

-- ·:;~- J A ---s 0 N D J. F H A M J 
u u u E .. c 0 E A E A p A u 
N L G p T v c N 8 R R y N 
6 6 6 6 6 6 6 6 6 6 6 6 6 
1 1 1 1 1 1 1 2 2 2 2 2 2 

-- ---- ·- .. 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• • . . ~--

J 
u 
L 
6 
2. 

--------- -------------------

1.2 
1.1 

R 1.0 
A. 0.9 . -------------------------------------~---------------------------------------------------N o.8 
G 0.7 
E 0.6 

o.s 
O.lt 
0.3 o.z 
o.1 o.o 

• R R R R 
t R R R 
+ R R R R R 
: R R. R R R RRR tf R -R RRRR R R R R R R ... RRR _RR R-·- .. if!L 
+ R R R R R R R R R R RR RR RR R R R R R RR 
+ R R- R RR R R R RRR R R R R R R- RR 
+ R R R 
+ --------~------------------------------------------------------------R---------------------

:.1'1 
-.J 



2.5 • 
2.4 • 
2.3 • 

~~-~-·-~-~ -- ~-~ ·- ---~-~------ --- ---- ·- ---------· ----------

- - --- -- - ---------

SAVANNAH RIVER PLANT 
HARK- ~~r~~~E2t0~Aon~P~lt-aM~~~A~G.s-.:.uG"'s--c---------------

111 CRYSTALLOGRAPHIC PLANE TEXTURE 
LpNGI TUDlNAL ·DIRECTION SAHPt;ES-~---------------------'--

____________ .2.2. • _ 

f" ,1 

2o1 t 
2.0 • 

-T -1.9 -t ·- --
E 1.8 * X 1o7 t 

--T 1.6 ·• u 1.5 • 
R .1olt *--- __ 
E 1o3 * 

1.2 • 
1.1 ••• 

v 
A 
L 
u 
E 

1.0 * --x•--------xx-x------------------------------------------------------------------------------------
0.9 + X XXX X XXX X X XX X XX X X XX XX X XX X X o.a • . x xx x xxxx x x xxxxx-xx ·xxxx xx-- xxx--x x--- -- xxx-xxxx xxxx-xx-xxxx-x-
0.7 • -----x•x----------x-x---------x---------------------------xx------------------x----x----------o.6 -* _____ • . _ •------ _______ ________ -------------·-· __________________ ---------------------------
0.5 * 0.4 • 
0.3 * 
0.2 * 
0.1 * o.o * 

2.;5 
2.4 
2.3 
2.2 
2.1 
2.0 

T 1.9 
E 1.8 
X 1.7 
T 1.6 
u 1.5 
R 1.4 
E 1.3 

* * * * * * * * * * * * * * * . -• • 

A 
p 
R 
6 
1 

1.2 
1ol 

R 1.0 
A 0.9 
N 0.8 
G - 0.7 
E 0.6 • • • 

H. 
A 
y 
6 
1 

J 
u 
N 
6 
1 

·-- ---- --------··---

X .IS. THE._ ARHHHE.I IC.HEAN_OF _fOUR._ SEQU~T IAL.SAHPLE.S__ __________ _ 

- J --A - - S-- ----- 0 -- ---N--0--------. J------ F------H----A----K- -------J.---- ---- --J-
U U ·E C OE A E A P A U U 
LG P T VC N 8 R R Y N L - b -- tr-·t>---·-6·--- t>··t;··------- b ______ 6 ___ 6 ____________ e.--- -----6-------6---------------6--
11 1 1 11 2 2 2 2 2 2 2 

----- ~--- -------------~-----------

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

----------- -·----·-- -- -----------------------------

• • 

0.5 
0.4 
0.3 
0.2 
0.1 o.o 

. . - -- .. ·- ---··---· -~ --· --------~-- -- --------- --- ---- -------- -----· ------------· -----··- ----- -~----- .. -------~----------·--·--···----· ----------• ------------------R--------------------------------------------------------R------------------------* R RR R R R R R R R R R 
t R -- R RR- --------- --R-- R R RR R R- R- R- RRR-R R-R-R- R RRR R · 
t R RR R R R RR R R RR RRR R RR RRRRRR RR R R RR R 
t -----------R--R---------R-R------------------------------R-R-RR--R---------R----RR----------------

f 

iSl 



I, ., 

2.5 • 
~=~ :----
2.2 .. 
2.1 • 
2.0 • 

SAVANNAH RIVER PLANT 
_ -------------- _ _PREFERRED ORIENT A UON SAitPLlN.(i_ _____ . __ ------------

HARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
112 CRYSTALLOGRAPHIC PLANE TEXTURE 

···-lONG I TUDINAl--OIRECHON SAMPLES - ·-

__ :_T - 1o9- • 
E 1.8 • 

--- · ~ --l :Z -: --
u 1.5 • 

---~- 11:~-: 
.2 • 

---- -----------c---

1.-1- •-•x-a-----------------------------------------------------x------------x----------------------1.0 • X X XXXXX X X X ·xxxx X X X XXXX X X XXX 
0.9 • .XX X XX XX XXXX XX X XXX X X XXX XXXXX XXX XXXXXXXXXX X XXX XX XXXX 

v 
A 
l 
u 
E 

o.8•-- x --- ---x---- --- ------ xx-xx x-------
o.T • -----•------------------•--------------------------------------------------------------o. 6 • . . ---· - --.- ··- --- ----- ---- • - --- ----------· - -- - --- -- . . -- ··- -·--· -- ..... --- -- ---- ---- -- -----0.5 .. 
0.4 • 
0.3 -·-0.2 .. 
0.1 • o.o • 

_ lC__IS_ T.HE. ARIItiHETIC_HEAN Qf EOUIL.SEQUENUAL SAMI'L.ES _____________ _ 

A- H- J- J A s 0-- N 0 -- J - F ---·- M---- A - -- H ·-- J -- J p A u u u E c 0 E A E A p A u u 
R y N L G p T v c N 8 R R y N L . 6. 6 6 6 '6- b -·-· 6----6 6 -- 6. 6 6 -- 6 --6·· --6-- - --- .... ·t;-
1 1 1 1 1 1 l 1 1 2 2 2 2 2 2 

. - ~ -----.. --- -- ·------- - ~ ·--

R IS THE RANGE METWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP Of FOUR.SAHPLES 
2.5 • 
2.4 • 
2.3 •. 

i:f : 
2.0 • 

T · 1.9 • 
E -1.8 + -· 
X loT + 
T 1.6 *u -1.5 • -R 1.4 + 
E 1.3 + ---1.2. ·-- ··--·· -------·· 

1.1 • 
--R- --1.0·. -

A 0.9 + • 

--------· ----------- -- --- ----------

c 

N o.-a • • - G- 0.7 +- -- ·-----------·----- ------ --· ------- ------ --- --------· --- ----- -------

2 

E 0.6 * -------------------RR------------•-------,--------------------------------------------------g:~ : R - R ___ - - - R IL R - ------- ------- - ______________ R R- ---rr--R- R.______ _ _____ RR·--r-R-----------
0.3 +. R R R R R RR R RR R RR RRRR RR R 
0.2. --- ---R R--RRR- R --.------- AR- ----R-R---ARR- - R.R RR - ----R- -- - -R-------- RRR ---A-R R-A------------
0. 1 + R RR R R RR R R R R R R R R . RR R R 
0.0 • --R------------------------------------RR----------------------R-----R-----R-----------------

------- - -· ------

·. 

CJ.I 
CD 



SAVANNAH RIVER PLANT 
--------------- -- --·-------·· ------ -·- _ _PREFERRED ORIENTATION SAMPLING.. __ _ 

HARK VII-A SCNC ROUTINE PRODUCTION SLUGS 
131 CRYSTALLOGRAPHIC PLANE TEXTURE 

- - .. ------- --------LONGITUO~NAl OIREC.TION SAMPLES 

z.s * ·--·------Z.It * 
2.3 • 
2.2 * ·-z~-1 -.-------------- --------·--·-· 
z.o * 

T- 1.9 t 
E 1.8 * 
X 1.7 t 

·T-··1.6 t 
u 1.5 • 
R 1.4 t 

------- E- ·1.3 • 

T' ',J 

1.2 * 
1.1 * ---------x----------x-------------x-------x-x--------x----------------------------------------------v 1.0 t XXXX X X XX XXX X XX XX XX XX X X XX XXX XX XX X X XXXX X X X X 

A 0.9 t X X XXX X XX X ·xx X XX X X XX X X X X XX XXX X XX X XX 
t:-- o.8 • -x-,xx----------· -----------------------------x-------~-x----------· x---x----x--x~----------------
u 0.7 * • 
E 0.6 * 

0.5 * 
0.4 * 
0.3 *· o.z * 
0.1 * o.o .• 

z.s·• 
2.4 * --2.1 .--
2.2 * 
2.1 * z.o * T 1.9 t 

4 
p 
R 
6 
1 

E 1.8 t -
X 1.7 t 
T 1.6 t u 1.5 •. 
R 1.4 t 
E _ lo3 t 

H 
A 
y 
6 
1 

• 

____ X IS THE ARITHHEJlC.MEAN.OF .. FOUR SEQUEI\HlALSAMPLES. __ 

-·· J .. - J -A. -S --- 0 · N 0------ - J-·- F- "'-- - .__ A ·- . eM- J-- - ----- .. J. ·-
u u u E c 0 E A E A p A u u 
N l G p T v c N 8 R R y N l . 6 - 6 6. ·---- 6 6 ---·--6 6 6 6 6 6. -- 6 .. 6. -·- --6 

. 1 1 1 1 1 1 1 2 2 2 2 2 2 2 
- --- -~-- ·- -·------ ···-------

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A·GRDUP OF FOUR SAMPLES 

·--·· • 

- ----- -------- ------

1.2 • 
1.1 • 

R--1.0t
A 0.9 t 
N o.a • 
G 0.7 t 
E 0.6 t o.s • 

0.4 • 
0.3 • o.z • 
0.1 • o.o • 

• 
-RR----------:~:--R·-----:-------------------;R--R--R------R-R--,------R-,:--R-R_,....,._..,.ii.,.·"''"'"-=="'"':--.-:-:-~=---------

R RR RR R R RRR R RR R R R 
R R R RRRRRRR R R R R R R R R - R R R RR .... RR--R--- -RRR . RRRR-- -

R RRR R RR RR R R R RR RR R · R R R R 
------~--------------R-----R-R---------R-----------------R---------------------------------

IP> 
0 



'· 

'· 

:• 

2.5 • 
2.4 .. 
2.3 • 
2.2 • 

SAVANNAH RIVER PLANT 
_______ PREFERRED ORIENTATlON SAMPLING ________ _ 

MARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
023 CRYSTALLOGRAPHIC PLANE TEXTURE 

---------LONGI-TUDINAL DIREC-TION-SAMPLES 

--------. ~:A l ·---.--------~-- -------------···--
• -r -- 1.9 • 

E 1.8 * X 1.7 * ----------------------------------------------------------------------------------------------------····T·-·1·6 * ----------··-------- ----··)( --·-··- -- ------- -- x-- ···-· -·--------------
U 1. 5 * XXX XX X X X XXX X 
~ l:~- :- "\. xx. -- x xxx-- xl·--1< --·x x'<xx l! ·x x-x·L..!x_x_ i~ _x_xx_ \rx·x · --x- x· x_xxxllxxxx---,c--x-x,.-

1. 2 * . X XX X XX XX X X X X X X X X X X 
1o1-* X- - -----··· -- ----- ··· ---- --- -··-- - -- -X 

V 1. 0 * -----------x-------------------------~---•-----------x------------------•----------------
A 0.9 * . L- o.8-• · 
u 0.7 * 

.. 

E 0.6 * o.5-* 
0.4 • 

···--·-- -· .... - ----------------- --------------
0.3 * 
0.2 * 
0.1 * o.o • 

A M 
p 
R 

-·6 

2.5" • 
2.4 • 
2•3 .. 
~:f : z.o • 

T 1.9 * E 1.8 .• 
X 1.7 * 
T 1.6 • 

1 

·U· 1.5 •-
R 1.4 * 
E 1.3 • 

A 
y 
b 
l 

----------- ______ X IS THE AR UHI'lE.T I.C 1-II;AN .. O~ FOUR S.EQUE.N.'tl4LSAM f>LES. 
··--· ----~-----

,J. ,J A . - S...- 0 N 0 --- j f' -- M - -- ~~-- .. A- -·· M-- ,J. .,J. 
u u u E c 0 E A E A p A u u 
N L G p T v c N B R R y N L 
b b 6 -to· 6 6 &· -. 6 6 --·--- 6 6 -- b 6- b 
1 1 1 l l 1 1 2 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

-- ·-·-
• . -- ---- -------· - ·--~-- ----------

• - -·-----· -~------ ---· - lo2 • · 1.1 * ------------------------R--------------------------------------------------------------------- ·· 
R-. 1.0 -*- F--R.----------~--- -------- -R------------------------------------ ------ ----···-
A o.·g * . R • 
N o.8 • R G 0.7 * -· ·-- · R- ------- R-·· · ·- - --------- --- - ---R- - ·R R ·· - ··- ·- R ·i!,------- - -- ------ -- --- --
E 0.6 * R R R R R RR R R R 

O. 5 * R RR R R R R R R RR 0.4 •. - ·-·- . ···-·-- R -- R-- -R ·R"- - ·--··-- .R. ----------R ------- -- -R- --- _"R _____ -----R-- --
0.3 * R R R R RR RRRR RRR RR R R R . R R 
0.2*--------R.-RR----.lt-R----- RR. .. -R--IL ____ -----A-.. - -R---R.--.IL -·----R-------····· _ -·· 
0.1 * R R ·R R R R R 
0.0 * ----------------------R--------R--------------R--------------------------------------

""' 1-' 



,. '.t 

SAVANNAH RIVER PLANT 
---------- _ . __ P.REF.ERREO .ORIENTATION SAI'IPLlN.G. ... _ ....... ..------------------

I'IARK VII-A SCNC ROUTINE PRODUCTION SLUGS 

2.5 • --2.•-• 
2.3 • 
2.2 • 
2.1 • 
2.0 • 

--T -1o9. t 

200 CRYSTALLOGRAPHIC PLANE TEXTURE 
---- -------l-ONG-1-lUDINAL OIRECf ION -SAMPLES------

• 
E 1.8 t -------------------------------------------------------------------------------------------------X 1.7 t 

- ---T -1-.6 * u 1.5 • )( 

X X 
X- --- - --X. 

)( ----···-xx---------x ---·-- x- -------·---·-· · --·----·--
X xx X X X X X 

R 1.4 t --e · 1.3 .-- xx_- ·- -x -- Jt. __ xxx x···-xx -x --·--x·-x---·-xx-- ----xx-x--x-~-~-~----------X X · · xxxx x ·· · x--
1.2 • 
1.1 t X 1.0 • )( 

X X 
-- --X. -- - - -X X -

XX 
0.9 t X X 

X 
.x 

X 

x X X X X XX X X X 
-- ------ ----- -- ------X X ----- X- X-- X-

X X X X XX v 
A 

--L 
u 
.E 

0.111 • :-·Xx----------------------------------~----~----~~----x---------~--------~---.~~------------------0.7 •• 
0.6 • 
0.5 • 
0.4 • 

. 0.3-* 
0.2 • 
0.1 * o.o .. 

~ - ---------.--- ·----- ---·-------------

____________ X __ l_S.__.IHE_ ARUI:II'!E UC _/'lEAN OF _EOUR_SEQUeNilAL.-iA.Mf>L.o::..ES..__ _____ _ 

4' '"·-----.1---.I--A----S 0- ---:11---0-- ----J.--- F--·--M ------14------M-- ----,J ---
p A U U U E C OE A E A P A U 
R Y N L G P T VC N 8 R R Y N ------·--6--&--- -&----&-·-t.-·--6------t.-· -6 ·&-·--6--- &-----& ---·-----&---- 6---- _6 ____ _ 
11.1 11 1 l 11 ~ 2 2 2 2 2 

2~5 • 
2.4 • 
2.3 ·----2.2 • 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.1 * 2.0 • - --·-·-------·- ~------- ·---------~---·-------------- ------------------- ---------· • T 1.9 t e. l.a•---x 1.7. 
T 1.6 t 

j.... 

u 
L -6--
2 

u 1.5 ·-------------------------------------------------------------------------~---~-----------~--------R 1.4 t R R R 
E l:l : . ------ .. R.- R R --·· ------- ------·--·-- ---------- ---- -----------

1.1 • 
R- 1.0 t 
A 0.9 t R ___ ~'- 8:, : _ RR 

R R R 

R 

R 
----------- R- ---R ---R&-- ----R- --------- - --RR --- --- --R 
R R R 

R R ·R -- ~R------·-Jt- R · RR·--·RJt·------- - --R·-R --- ---,..------Jt------ · ----- R ---- R -------- -Jt--
R R RR R R R R R RRR RR R E 0.6 t 

0.5 •. -
0.4 • 

··-. R ______ . ..R .... ·-- __________ R ____ RRRR. R . -·-···- - -··- -------·· ----·- .. _____ R_ __ R __ ·-· R. _______ J\tRit. _______________ _ 

O.J t R R R RR R 
--------0.2 t--· ···--·-· -----------·--- ···-- -------------· -RR-------- R R -- -· R --·· --- -------- - · ---R 0.1 * R R R 0.0 t ------------------------------~---------R-------------------------------~---------------------

·' 

~~:-· 
1'\) 

r· 

i-



2.5 • 
·2.4 • 
2.3 • 
2.2 • 
2.1·· 
2.0 • 

T . 1.9 * 
E 1.8 * 
X 1•7 * T .6 * u 1.5 • • 

PR F .R 0 ORE TATI N AMP lNG . ___ . 
SA~ANNAH Rl~ER PLANT 

MARK-~1'-l.s NC R~U~INE ~RO~UCTfON SLUGS 
lll tRYST LLOGRAPHIC PLANE TEXTURE 

LONGITUDINAL DIRECTION SA~PLES 

R 1.4 .• • . ___ ... . .. . ..... . . _ . . . __ ·-- .... _ _ ____ __ .. ·----- ________ _ 
E 1.3 • ----x-----------x-----x--------------------------x---------------x--x--x----------------1.2 * XXXX X X XX X XXX X X X X X X XX 

1.1 * X X X - -XX X XXXX X X X X X X X XXX X XX X X 
~ 1.0 * XX X XXXX XX XX X XXX X X XX X X 
A 0.9 * X XX X X X XX X 
L o.a • ----------•---x------------x---------------------------------------------------------------------u 0.7 •• 
E 0.6 • •• 0.5 •• 

T 
E 
X 
T 
u 
R 
E 

O.lt * 0.3 • 
0.2 • 
0.1 • o.o • 

2.5 • 
2.4 • 
2.3 • 
2.2 • 
2.1 • 
2.0 • 

1.9 • 
.a * 1.7 • 

1.6 • 
1.5 •. 
1.4 • 
1.3 • 
1.2 • 
1.1 • 

R 1.0 * 
A 0.;9 * 
N o.a • 
G 0.7 * 
E 0.6 * 0.5 • 

O.lt * 0.3 • 
0 .. 2 • 
0.1 • o.o • 

. .. X IS THE ARitHMETIC MEAN OF FOUR SEQUEN'TlAL SAMPLES ___ _ 

A M J ·-J A S- -- 0 N 0 J F M· 
p A u u u E c 0 E A E A 
R v N L G p T v c N 8 R 
6 6 6 6 6 -6 6 6 6 6 6 6 
1 1 1 l l l l l 1 2 2 2 

"--- -

R IS THE RANGE BETWEEN THE HlGHEST ANO LOWEST VALUES 

• • • -. • . ---- -- --

A 
p 
R 
6 
2 

1'4 
A 
y 
6 
2 

J 
u 
N 
6 
2 

IN A GROUP OF FOUR SAMP~£S 

-- -·-·-- -- --- ------------

J 
1:1 
L 
6 z 

----------R------RR-------------------------------------------- ---------------
R R R 

R R ·-~-

R 

RRR R R
RR 

R R R R RR 
RR R R 

R R _ A"-_ R . ,.. . Rlt 
R R . RRR,.R 

R R R R RR R R R R R R R R R 'Iii. -It 
R R R RRR R R R. R R R R RR --R- ·- R 

R R R RR R 
---------------------------R------------R-------R-R-----------------·-·-·-··--·----------· 

• :eft 



(_ 

o15 t -.v.- * G .13 t 
3 _.u • 

oll t 
G .10 * 
R --o09 t· 
0 .08 • 
w .07 * 

SAVANNAH RIVER PLANT 

MARK en!iR~~2c0~A5~I~P~~o~~~~'r5~G SLUGS--
G3 AREA WEIGHT GROWTH INDEX 

lONGITUDINAl DIRECT-ION SAMPLES-

-----------------------· 

· .. · ·--T ·· · 06 t - ---·-·· - ----· --··· · -- · ······-- - --·· ··---- ---········- --
H :os * • 

• 0~ • ------------.-:----------------:----~-"':-:"-:----:--------=·':'.--:----:.--:~--=---:--~--:-.-:---::-~:-~=--=-..::-===:__ ___ _ . I .03 * . X . . - . X .. . . . X . . --. X X . X X . X X . X X 
N .02 * X X XX X XX X X X X X X X 
0 .01. XX X. X -X--XX X- XllX X·-··-- -X----X- X----X-X-- X-XX --···-X ---X- XX---
E .00 * X X XX X X XX XX XX X X 
X -.01 t X X X X XX X XX X XXX X X 

-.02 * x · --x- x---- - xx· x ·x ····---- x· -- x -- ----·- --- - ···-
v -.01 * -----------x-------------------------------x----------------------------------------------A -.o~ * ...... ·-·-···· .... _ _ . _ --·-·-·-· ·········----· ____ ··---·-------~-____ ~-------
L -.os • u -.06 • 
E.-.o7 * 

-.08 * 
-.09 * -.10 •.. 

A M 
p A 
R y 
6. 6 

;zs • 
.zit • 

·G ···.21 t 
3 .22 * 

.... G .21 * .zo * R ol9 t 
0 .18 *. 
w .u· * 
T .16 t 

1 

H •15 * --
•H * 

1 

. __ .X. lS ... lHE ARlTHMEUC .• MEAN. Of FOUIL.SE.QU£NT1AL..SAM1'LES..-~------

J - ·- J. A s- -0-- - no J .. f .. -M---- ··A ··M' . J J. u u u E c 0 E A E A p A u u 
N L G " T v c N 6 R R y N L 6· . --6 6 ·- 6 ---·6··· 6 -6· --···· .. 6-- --6 ---- 6 ------6 ·-- 6 ·- ·o-·- .6 
1 1 1 1 1 1 1 2 2 2 2 2 2 2 

R IS THE RANGE BETWEEN THE HIGHEST ANO LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 
I ·13 t N • 2 t -· ---·---~...;...;_ • ...;...; __ ;;;~~:;_--··-.:.;; ______ ...; __ ...;.:.;;_...; ____ -:-----~·~:;;;_-_...;R-·--·~.;.:._:. __ .:.;;.;;:...;.:.;;..:.;;..:::._-:;-...;·.;....;.:.:::..:.;;.;:;;-...; __ .;.:;. __ _ 
0 .u • 

-E .10-t 
x ·.o9 • 

R-

o08 * R R o07 * ···--· - R ---It-

R R 

A .06 t R R R R R R 

R 

N __ .05 * R R ..... RR RR ... . R R R 

-R 

R 

{t .04 t R R R R R R R R 
E o03 * R R R RR RRR R 

o02 t -·R---- -R -R-· 1!. R 
.o1 • 

R 

R R 
R 

R 

R 

R 

--- Rft··- - R - R 
R R R 

R __ RR RR .. 
R 

R R R R 

R 

• R 

R 

RR 

R 
R 

.R. R -- . 
R 

R R R 
R 

RR 

-- R-

.00 t ---------R------------------------------------------------------------------- ---·-·-- --- ---- -·- --

~ 
~ 



•• •I 

2.5 • 
2.1t t 
2.3 • 
2.2 • 
2~1 • 
2.0 • 

T. 1.9 • 
E 1.8 t 
X lol t • 

• 

" 

SAVANNAH RIVER PLANT 
PREFERRED ORIENTATION SAMPLING .... _ .. ~--- __ 

MARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
OZO CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRCUMFERENTIAL DIRECTION SAMPLES 

T 1.& • -x-x-----------------------x---------------------------------------------x------------------u 1.5 t X 
R l.lt t X 
E 1.3 t X 

1.2 * X 1.1 t X X X v '1.0 • 
A 0.9 t 

X 
XXX 

X 
X X 

X 
X X 

X xl· 
X X 

X X--
X 

X l'C. . x x 
X 

X X X XX X 
XX ·~--.XX X 

X 
X 

X 
X 

--·-·---· ·---·-·x--xx-···x·-- ----- ·----··----
x X X X X X XXX 

XXXXXXXX.X X-X --X--
X X X 

L o.e • x x 
u 0.7 * -----------·---------------------------------------------·----------------------------------------
E 8:~ : - -- -· -- ..... -------· ------ ~--· -----~ ----···----

0.4 * 
0.3 * 
0.2 * Ool t 
o.o * 

X ts _.THE ARITHMETIC MEAN _OF FOUR SEQU_Ef<!TIAl SAMPLE5___ 

A M J J A s. 0 N 0 J. F M A M J J. 
p A u u u E c 0 E A E A p A u u 
R y N L G p T v c N 8 R R y N l 
b 6 6 6 6 6 6 6 6 6 6 6 6 6 6 •6 
1 1 1 1 1 1 1 1 1 z 2 z z z 2 .2 

------~ ----. --·---- -- ·-----··-- ---------~ 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMP~£S 

2;5 • 
Zeit * 
2.3 * 2.2 • 
2 .• 1 * 
2.0 * 
1.9 * 
1.8 * 
1o7 * 
1.6 * 
1.5 * 

-·------ ---- ----·- -----·------·----· 

.. 
T 
E 
X 
T 
u 
R 
E 1.4 * -------------------------------------------------------------------------- • -----------------1.3•* R 

1.2 * R: 
1.1 * R R R R 

R 1.0 t . R -
A 0.9 * R R 
N 0'.8 t R R R 
G O. 7 -... R R R-R------ -- R 
e o.6 • R R R 

·8:!·: R R .... RR.. .. RR R -- --RRR. 
0.3 * k R R R RRR 
0.2 *- R- . - R R - R--
0.1 * R 

R 

----~--- --- -R--R ---·--·----·-~ ·-----
R 

R· R RR 
R 

R R 

--R 

R 
-·-R···-· ---R--· - ---·- -· -·· 

R 
R· 

R 
~·--· --·------ -··· 

RR .. ___________ 1\RR_RR\-R!LRP:A-~:!lt ----j{ 

R R {t t~ll a 
R - -R ------ .... ·- . - & ---- ------

o.o • ----------------------------------------------------------------------~-~··~~-----------------------

·------ -- ---··----- ----

tn 



' 
. ., 

2.5 * 
2.4·* 
2.3 * 

SAVANNAH RIVER PLANT 
. PREFERRED ORIENTATION SAMPLING.._ _ 

MARK VII-A SCNC ROUTINE PRODUCTION SLUGS 
110 CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRCUI'IFERENTIAL-DIRECTION SAMPLES-··--·-· 

~:f--! ------------.-------- ---------

l 
E 
X 
T 
u 
R 
E 

• 
-x~ •------------------------------------------------x-----------x----------------~-------------- -. -~-.-----

z.o * 
1.9 *· 
1.8 * 
1.7 * 
1.6 * 
1.5 * 
1o4 * 
1.3 * • 
1.2 * 
1.1 * 
1.0 * 
0.9 * 
0.8 * 
0.7 * 
0.6 * 
0.5 * 
0.4 * 
0.3 * 
0.2 * 
0.1 * o.o * 

v 
A 
L 
u 
E 

2.5 * 
2.4 * 
2.3 * 
2.2 * 
2.1 * 
2.0 * 

T 1.9 * 
E 1.8 * 
X 1.7 * 
T 1.6 * u 1.5 * 
R 1.4 * 
E 1.3 * 

1.2 * 
1.1 * 

xx X XX XXXX X X X XXX X XX XX XXXX XXX XX X 
X XX XX X X X X XXX XXX XX X XXXXXXX X X XXX XXX X 

. X . X XX X X XX XX · ··- X· XXXX 
-----------•--•-x---•-----------•---------------------------------------------------------•---------

A M 
p A 
R y 
6 6 
1 1 

J 
u 
N 
6 
1 

X IS _THE .ARUHHETIC MEAN OF .. FOUR SEQUENTlAl.SAMPLE.S ____________ _ 

.J -A S 
U U E 
L G P 
6·· 6. - 6 
1 1 1 

0 
c 
T 

-6· 
1 

N-0 
0 E 
v c 
6 6 
1 1 

J 
A 
o\j 
6 
2 

F 
E 
B 
6 
2 

---- M- . ·----A---
A p 
R R 
6 - -6 
2 2 

M 
A 
y 

-6 
2 

- J 
u 
N 

- 6-
2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FUUR SAMPLES 

• 

-- J 
u 
L 
6 
2 

R 1.0 * • 
A ·0.9 * -. -·. 
N o.a * 
G 0.7 * 
E 0.6 * 

0.5 * 
0.4 * 
0.3 * 0.2 .. 
0.1 * o.o * 

• 
'·~--- .. . 

--R-----~--------R--R---------------------------------R-----------------------------------------
. ---··-·---- ______ R_ ________ ·-----

R R R R . 
RR R R R R R R R R RRRR R R R R R 

RR R R · RR R R RR-- RRRRR R R RR R R R RRR R .. R ---
R R R RRRR R R R . RR R RR RR R R RRR RR R 

----------R--R-------R----------------------------------------------~---------· ---------------------

' 

------ ------- ~-------

\. 

~ 
O'l 



2.5 
2.4 

,2:~ • 1 
T . :~ 
E 1.8 
X 1o} 
T 1-.6 u 1.5 
R lo4 
E 1o3 

lo2 

• • • • • • • • • ·• • • • 

SAVANNAH RIVER PLANT 
. PREFERRED ORIENTATION SAMPLING ~ 

MARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
021 CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRCUMFERENTIAL DIRECTION SAMPLES 

·- . . . - . ·!•1 v .o • xxx--xxx-----------x•-----x----------x---------------------x----------------------------------------A .9 * X X X XX XXXX X XX X XX X X X XX XXXX X XXXX 
L o.e u 0.7 
E 0.6 

t X X XX X X XX X X ·XXXX X X XX XX X XXXXXX XXX --xxxxx-
t ----x-----xx•-xx-x---x----------------------------------------------------------x---xx--------------

0.5 
0.4 
0.3 
0.2 
0.1 o.o 

• . . • • • • • • 

----------· ----

X _l_S . THE AR UH_MET JC MI;AN _OF FOUR SEQUEN-T_ tAL SAMPL.ES _ _ __ -------------- _______________ 
-·-----

A 14 .J J A s 0 N D -J F "' A H J J 
p A u u u E c 0 E A E A p A u u 
R y N L G p T v c N B R R y N L 
6 6 -6 6 6 6 6 6 6 6 6 6 .. 6 6 6 6 
1 1 . 1 1 1 1 1 1 1 2 2 2 2 2 2 2 

·--- --- ·--- --- ----- ·---- --- -----------------·~· 

R IS THE RANGE BETWEEN -THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

2.~ • 
2.4 • 
2.3 • 
~-2 • 

--t:A : 
T 1o9 t 
e t.a•x 1.7 • 
T 1•6 t 
U o5 t 
R 1.4 t 

. tL_ l:J : 
R- •:A : 
A 0.9 t 
N _Oo8 t 
G 0.7 t- --- • 

• • 

E 0.6 t --••-----------------------------•------------------------------------------------------------------0.5 t R R R RR R 0.4 t . -- - .. RR ·- - ;t· _R ___ - -- ---- -· - --· ------------- -· -----R ·1{--R-- ------- -- ·--· ----·- - ___ R ______ _ 
0.3- t RR R R R R R R RR R R R R- R 
0.2 t -----R -R -R-- -R RRR--RRR- R. RRRRR ---R --R-R R- RRR---R ---R R R R-
8:A : -------~--~~R-R---------~--~-R~-----------~------~-R~--~------~-~~-~~---~~--~~~~---R~--~----------

-------------------

' .. 

IP
~ 

.,.... 



SAVANNAH RIVER PLANT 
-- ------------------::-------------------·-MARK~~f~~~E~c0~A5~I~P~~oB~trfi~('-s-cu'"G"'s.---------

. .. 002 CRYSTALLOGRAPH1C PLANE TEXTURE 
--- - CIR-tUMFERENTIAL-OIRECTION SAMPLES .----

2.5 * 
-·-----2.4 * 

2.3 * z.z * 
- 2o1 -. 
z.o * 

--T-1.9t 
E 
X 
T u 
R 
E 

v 
A 
L-
u 
E 

T 
E 
X 
T 
u 
R 

- E 

R 
A 
N 
G 
E 

1.8 * 
1.7 * 
1.6-· 
1.5 * 
1.4 * 
1.3 * 
1.2 * • 
lo1 t x----------------------------~------------------------~-x~-x-------------------------------~-~-------------
1.0 * xx XX X X X XX X XX X XX X 
0.9 * X X X X XX XX X X X X X XXXX X XXX X XXX XX XX X XXX 
o.a * .xx xx xx--- ----x--xx xxx- -xxx------xx----·x-- x---xx-x--·-x-xx 
0.1 * XX X X X X XX 
0.6 * 
o.s * ------xx---x-------------~--------~-----------------------------~---~------x--------------- .. -- .. - -·-·- --- .. ---- - -- ·----- ------·-- . ---- . ----·--· --------- ----------~---------~--

0.4 * 
0.3. * o.z * 
0.1 * o.o * 

X_ IS THE ARIJ"HMErtC MEAN _OF FO_U~_ SEQUEt•tU!<L _SAMPLES ___________________________ _ 

2.5 • 
2.4 * 
2.3 .. 
2.2 * 
2.1 * 
2.0 * 
1.9 * 
1.8 * 
1.7 * 
1.6 * 
1.5 *-
1.4 * 
1.3 * 
1.2 * 
1.1 * 

A 
p 
R 
6 
1 

"' A 
y 
6 
1 

.. 

J J A S- 0. - N-0-
u u u E c 0 E 
N L G p T v c 
6 6 - &--- ·6 6- 6 6·· 
1 1 1 1 1 1 1 

J- --- - F 
A E 
N B 

- t,-- 6 
2 2 

-M --
A 
R 
6-
2 

A--
p 
R 
t.· 
2 

- --- 1'1--
A 
y 

----- - b· -- -
2 

__ ._- J------
u 
N 

- 6----
2 

- -J--. 
u 
L 

---6---
2 

R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

- ----·-- -----------

1.0* -------- -- ---. 
0.9- t -----------R----------------------------------------------------------------------------0.8 * R R R R RR 
0.1 t R R - R- - R-
0.6 t R R R RR 

R 

0. 5 * RR RR R R R . R R R R R R R 
8:~ : R R R R R ~~RRR R RRR R R RR . -- R. ·- RR R R -~;~--RR . R~-- ~- R--;;----·----------
0.2 t RR -- --· RRR R -- R RR R R- -- R R R R R R RR R 
0.1 * R R R . R 
0.0 * ---------------------------R----------------------------------------------R----------~----

., 
.·· 

~ 
,(X) 



'· ~' 

·-~ 

T 
E 
X 
T 
u 
R 
E 

v 
A 
L 
u 
E 

T 
E 
X 
T 
u 
R 
E 

R 
A 
N 
G 
E 

2.5 
2·4 
2.3 
2.2 2a 
2.0 
1.9 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 o.o 

2.!J 
2.4 
2.3 
2·2 
2.1 
2.0 
1o9 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
0~9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 o.o 

• • • • • • • • • • • • 

SAVANNAH RIVER PLANT 
___ PREFERRED ORIENTATJON SAMPLING. __ --------

-lfARK VII-A· SCNC ROUTINE PRODUCTION SLUGS 
111 CRYSTALLOGRAPHIC PLANE TEXTURE 

CIRtui'IFERENTIAL DIRECTION- SAMPLES 

* • r~ • • •• • ------•x------------x-------------------------------------------------------------------------------* X X XX X XXX X X X X X X 
t X X XXXXXXX X X XXX XXXXXXXXX XXX XXX XXXXXXXXXXXXXXX XX X XXX XX X 
t ----------xxxx-x-x------------------x---------------------x---------------x-----x------xx-x---------* • • * : ~ . 
* * • * * 

A 
p 
R 
6 
1 

M 
A 
y 
6 
1 

J J A 
u u u 
N L G 
6 6 6 
1 1 1 

X IS THE ARITHMETIC MEAN OF FOUR SEQUENTIAL SAMPLES 

s 0 N 0 J F M A M 
E c 0 E A E A p A 
p T v c N B R R y 
6 6 6 6 6 6 6 6 6 
1 1 1 1 2 2 2 2 2 

J 
u 
N 
6 
2 

R IS THE RANGE BETWEEN THE HIGHEST ANO LOWEST VALUES IN A GROUP OF FOYR SAMPLES 

• • • • • * * • • • * * • * • * * • • 
* • 

• • * • 

J 
u 
L 
6 
2 

. 
' 

t --------------------R-----------R-----------------------------------------------------------_-..:..___ ___ _ .- R R . R ------ -- R R R. -- ---. R. --- -· -·- -- __ 'R ___ -- ·-· - ---- . ---- -·- --- -----p:----- . 
t R . R R RR R RR R R R 
t . .. _ . ·R . RR . RRR. __ R. RRR R. ILR. Jl R._ R .. R.R- R.R. R R.R ___ ---R .R _ . 
t R R R R R RR K RR 'RR R RRR R R RR RRR R R RRR RRR RR 
t ------R-R.;..--------------------------------R-----------------R------RR-----------------

1''\. 

-~ 
(.0 

) 



,. 

SAVANNA~ RIVER PLANT 
····--·--···------- MARK ~1~jR~f2c-0~bcr~}~~~lhm~t~GSLUGS.-----------'---------

2.5 • ... 2.~-· 
2.3 • 

112 CRYSTALLOGRAPHIC PLANE TEXTURE 
--------C IRCUMFEREN-T l Al-...DI-REC-l-1-0K-SAMPlEs------------

2.2 ·------~---------------------------------------------------------------~------------··-·z.c• 
2.0 • 

-----T 1~9 * 
E 1.8 -t 
X 1o 7 * T ·· 1•6 -t 
u 1.5 • 

-----··- ---------

----~-l:-1 :------------
1.02 • 
1.1---* ----. -.-. -.-. -~~~.,.__~------~--------..--.--------------x-------------------------------- ----v 1.0 t XX X X X X X XX X X X X XXXXXXX X X X XX ' 

A Oo9 t X X X XXX XX X XX XX X XXX X X X X XX XX XXXXXXXXX XXXXXX XX X XXX 
-t----o.a-.---~- xx-- xx--x-----------·-·---x··------------------·-·---·- -··x-· ---· -------x--------x --·· --··-· 
u o. 7 • -------•---••---•-------x-----x---------x-------------------x-----------
E 0.6 t • -----···-·· ··-· O~S" -.------

0.4 • 
0.3 .• 
0.2 • 
0.1 * ·-····0,;0 .... 

-·-·-------------- X_tS._l!fL.A.RU!:t"-.!;UCJE_AILOF_EOUB.....sEQ.U.ek:li.AL..iMf>~~---------------'---

---- ··------4--M- --4-A---~---0-..----N-n.-.------.t ·"----~----4- M J.-.....------,J.----•--- ---· 
P A U U U E C OE A E A P A U U 
R Y N L G P T VC N B R R Y. N L 

.. ··--·-···-· 6--6 ----6---6··--tr---·6-·-----t.---6- 6 6 6 6 6-~ 
11 1 1 l 1 1 11 2 2 2. 2 2 2 2 

- -·-- ---.-- ---------------··-
R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FQUR SAMPLES 

2."5 • 
2.~ • 
2•l-· ... 
2.2 • 

-.----~!A··:·--.---------------
r 1.9 • 

------~l:t-: ______________ .....c. __ 

T 1.6 t 
------u-·--J.···'i------------~------------

R 1.~ -t 
E 1.3 t -----x-;z-.-

1.1 * • • • 
--··-·---..R--l .• o......-t. ----------"-----. ----

A 0;.9 -t • 
N o.a • • -G......-.o-. 7 ..--------·------·--•-··----------

E 0.6 * -------~-------------------------------------------------------------------------------------------·-8:1-·t--r'L-r---"R--RR ______ R--· R-----1{ 1{ R'-----,...-----------

'J 

0.3. t R R R R R R RR R RR R R R RR R R R 
0.2 -t -R-R---R--R------RR-----R.....R----RR-R--R---RRR-..R.---- RRR- RRR----RRRRR----A------··· ·--
0 .1 t R R R RR . R RR R R RRR R . R R R R ' R R 
0.0 t ----------~-----------------------------R-----------------------------R--R-------

--------~--------- -- --------- --------

1---~' j. ·' 
'· -.~ -

'·· -- -· -- -------- ---~ -..!_ ~ 
I • 

"01" lo 



~. ~· 

2.5 • 
~2.,. • 
2.3 • 

SAVANNAH RIVER PLANT 
~-- ------ _ ~REFERREILORIENTATlON iAM~LtNG __ _ 

MARK VIl-A SCNC ROUTINE PRODUCTION SLUGS 
131 CRYSTALLOGRAPHIC PLANE TEXTURE 

- -~--CIRCUMfERENTlAL-OIRECHON--SAMP.LES ------

---- ------'--

-- --~:f-1----------------·---
. 2.0 .• 

- -- .. ·-T~ --1.9 *--- ----- -
E 1.8 + 
X 1.7 + 

--··-f- 1.6 • -- --
u 1.5 • 
R 1.4 + 

----~:-1..3 • ---- ·- .· . 
1.2 • --------•--xx-x----------x------------------------------x--------------------------------~---------1.1 +----X X XX.--X-XXXX.-X X XXXXXX.- XX- Xc~XX.--X--U -----X -~X-X -X.---X:.--XXX- --------

V 1.0 + X XX X X XX XXX XX X X XX X XXXX XXXXXX XXXXXX X X XXXXX X X X X 
A o.9 • •-xx--------------------------------------------x----------------------•---x --------L -o a~..---- - - -- -- --- --- --- --- - -~----- --- • ---~~ 
u o:1 • 
E 0.6 + --·o.s- .-~-------

0.4 • 
.. 0.3 ~• 
0.2 • 
0.1 + o.o·•-

-------·----- --- -~ 

' , . 

--~-------L.I S _T_tiE~ __ ARllHMET lC~ Mf.AN. OF JOUR Sfi!IJBillAL.;SAHJ>LES ----------·-----· 

A-14-~- J ----J ~A-- ~---0-- N ~- --~J -F-- - --J4- - -- A - ~~~~- ---14----- J ------- J-~---- -
p A u ~· ~ E c 0 E A E A p A u u 
R y N p T v c N 8 R R y N L 

~ -----.- -6-~- ~tr- - -6--- 6 ~- 6 6 ---- 6 '6 6 -~ --6- -6·--- t.---------·--&- --&-----~--6--------6-.--

1 1 1 l 1 l 1 1 1 2 2 2 2 2 2 

R lS THE RANGE BETWEEN THc HIGHEST AND LOWEST VALUES IN A 'GROUP OF. FOUR SAMPLES 

2.5 * 2.4 • 
--2.3- • --· 

2.2 • 
2.1 • . 

---~--~--- -2.o· ···--
T 1.9 + 

·--- E.---1.8---+----x 1.7. 
T 1.6 t 

~--u·-l•s-.----
R 1.4 + 

_!;:_ ·l :1-l-------- --
1.1 • 

----R--1-oO-+~----------------------
A< 0.9 • 

· N o.a • 
~---g:rt ----- • ------- ·---

2' 

- -;-------&:-~-:~ -~~":~itit,":::"' Rr-=-~"'~it~R---==--=--=it~=-===--R---=~~-:=.--~-:------------i--==I(R ------:-""-""-'------
o. 3 + RRR R RRRR R RR R R R R R R R R R 

----0~*----R----Il--- --.--A -A-RRR R ARR- ------A-ll--. R--A---ARAR--~~-RRR- R- -- -~ -R--c--A---R----R- ---- -- ·-------
0.1 + R R R R R R R R R R R RR R RR R R R 
0.0 + ---R- ..:__-=:-_-:::::-=-:-=--:-::_:-.:-=~-===-=~-====-==---R _:-==:=:---R---R-----~ R------R------

---------------

f 

(J1 
~~-



?" 

.. ---·-·- ·--- ----·-·-·---

--------- ---------------14.\RiCe~ !l ~C . ~Aij~{ ~~-l~~oM~~T~~GsiUGs·---'------ ------
' ~~~·M~AH RIVER PLANT 

------ ------------- -------- ----~~J~"· ~NYIAL-DlRECTION-SAMPLES-------------------------------o 1 't I. GRAPHIC PLANE TEXTURE • 

2.5 • 
-2.1o- .----
2.3 • 
2.2_. ----
2.1 • 

------------ ----·-----

2.0 • 
T- -l-~9 -*-
E 1.8 + 
X 1.7 + 
T -1•6-+--- ------- ---- ------~------
U 1.5 + ___ R __ loft + 
E 1.3 + 

lo2 + 
lo'l + 

V 1o0 * 
A 0.9 + 

--L- o.8 • 
u 0.7 * 

. -
------~xx--------~~-:--~-~~~~~~~~-~~~~:---~~--===-~~~~-~-=::::~."":"-x-~x~---~--~-~;~~-t-~·-----------------
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• ---- ____ e._ 0.6 __ • ---- --- -·--· ------ ··- ----·--0.5 • 
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~I 
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R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A. GROUP Bf: ~ !;AMP~ES 
2.5-. 
2.4 • --z.3- •---
2.2 • 

__ 2.L+. 
2.0 • 

T 1.9 + 
E- 1.8 * 
X 1.7 * 
T 1.6 + 
u -1.5 ·-
R l.lt * E ... l.3_+_ 

1.2 * 1.1 • • 
R- --1.0-·-- ---------------------·---

-----------------------------------

-·-------
• 

-----------------··· - ---------------··-~--- ---- -------

A 0.9 + -----R------R---------
N o.8 • , R G O. 7 +- ---- rt-- ---R·------------R ------ -- -- -- --- - ----_,.-'-'------ --~----.jt----it---------------------
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----------------~--

--- -~------- --·--·--·------------ -----------

• • 

-c.n 
!\) 



~· '} 

SAVANNAH RIVER PLANT 
.PREFERRED. ORlENTA.TIQN_SAHPLING.. ___ ------------------

MARK VII-A SCNC ROUTINE PRODUCTION SLUGS 
200 CRYSTALLOGRAPHIC PLANE TEXTURE 

-- --{;1RCUMFER£N-Tl-AL DIRECTION-- SAMPLES -- ----···-

2.5 • ----. -i:" -: --
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1.1 t -- X--- -- - _::_ -·---X XX---X--X-X------ --XX-- -~--- --- -X- -X XX XXX-- ------X- X- XX------

V 1.0 t X X X X XXX XX X X 
A 0.9 t X X X X --t-o.s •---- xx· ----- --x-·-- -- -x- - --- -·-- ------· u o. 1 * --------------x------------------------------------------------------------ _e--8:t :--~· -·---------·---··- -------·-·-· --·-----~------·----

0.4 * • ---·--8:1 : 
0.1 t 

c----- o-.o ·- -
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R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP Of FOU~ SAMPLES 
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2.4 • 

. --- ·2.3• ..--
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-------~:A-:---!'--~ ---
' 1.9 • -- --~-t:t-:- ----
T 1.6 t 
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____ e --l: l-% --R ----.r--- - __ __!!. 
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" 0.9 t R R R 
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------G--o·o?--T--R------ -R.·-------R-~ Jt--ft·-- -- Rft1t· --·-· ----- -·- ---· --- R--· ----
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R IS THE RANGE BETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOU~ SAMPLES 

2.5 * 
2.4 * 
2.3 ·-
2.2 * 

---~----2--L..t ____________________ ---------------------------------------·-------
2.0 * 

T 1.9 * -E--1.8·•----- --- -------- -----
X 1.7 * 
T 1.6 * " ---u- ··t;s- .---.----------- ·--
R 1.4 * 

_____ £.. ...1 •. 3 *-----------
1.2 • • • 1o1 • 

· -- R----1.0·-*--------- • 
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CIRCUMFERENliAL DIR~CTION SAMPLES--

---- 3----:H t--- • . -·- ----- -----------
G .10 *-

--- ----R-- .-09-·-------. ------ ------ • ---- - -- - --- ------ - --- -- -- -- -------- -----
0 .08 • • 
w .o7 • ---------------------------------•----------------------x---------------------------------------------T --- 06 ·---- --- ------ - - x-- - - --- ----X - x--- -- -- --
H :os * X X X X - X 
I :8~ : -X ___ XXXXX -- - ----- ---- X X----- X -- L.- X- .L ----- -- - -- ----- --XCX -X 
N .02 * X XX X XX X X XXXXX X X X X X X XX X X X 
0-- .01 * -- X -- ------X- X X X--- X---- ----- -- ---- X X --- X X --X --X---- X --- X-
E .00 * X X X X X X X X X X X XX X 
X -.01 * X XX XX X X 
---.02 * ---- -- X -- X 
v -.o3 • ------------x----------------------------------------------------------------------------------------

·.-

t ::&;: --- - ------ ---- ----- ----------------- ---------------- ----------------------
u -.06 • 

--- E -.07 * 
-.08 • -.09 • 
-.l(t .-----

X IS __ THE ARUHHETIC .MEAN OF FOUR. SEQUENT.IALSAMPLEL ___________________________ _ 

-- A- 14--- J- - -J---- A- -- --S 0-- N 0 - ---.J F - ----- -14--- -A- H --- J --- -- J 
p A u u u E c 0 E. A E A p A u u 
R y N L G p T v c N B R R y N L 
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·- ·--- -------- ----------------

.25 • 
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R IS THE RANGE llETWEEN THE HIGHEST AND LOWEST VALUES IN A GROUP OF FOUR SAMPLES 

• 

-------- ___ .21 __ • ---------- ----------------------- --~ --------------------- ----------
G .20 * • • • 
R .19 * • ----0- o-18 -·- ------------------ ---------- -- ----------- ----------'--- ---------- -- ----- - - ----- -------------------- ------- --------- ___ _ 
w .17 • --------------------~------------· ---------------,..-------------------------------------
T ol6 * -H--:ur ---------------- --------------------- - ------ --------R 

-· ___ I_.U_.. -------------· ________ R_ ·- ---- __ R ___________________ _ 

~ :if : ~ R ---- ----~-:A~-:--R --- -- ---- _R __________ R ________ ---R------------------- -- ------. _R ______ _ 
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------~~-:&~ l-------RR_ R RRR R RR.__g _____ RR_ RRRR __ R __ --------- R_A __ R R R ____ R-·-R_R.A.fL,_-'-_,_RR 

E .03 + R. R R R R R R R 
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.01 • . 00 + -------------------------------------------------------------------------R-----------
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