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Southern California Edison Company 
P. 0. BOX Boo 

2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 

K. P. BASKIN TELEPHONE 
MANAGER, NUCLEAR ENGINEERING (213) 572-1401 

AND LICENSING July 22, 1980 

Director of Nuclear Reactor Regulation 
Attention: Mr. Albert A. Schwencer, Acting Branch Chief 

Licensing Projects Branch 3, DPM 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
San Onofre Nuclear Generating Station 
Units 2 and 3 

In your letter to SCE dated June 24, 1980, information was requested to 
better define the potential.for underclad cracking in the San Onofre 
Units 2 and 3 reactor vessel nozzles. Per your request enclosed is the: 
requested information.  

If you have any questions, please let me know.  

Very truly yours, 

Enclosure 
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RESPONSE TO NRC INFORMATION REQUEST 

UNDERCLAD CRACKING IN REACTOR VESSEL NOZZLES 
SAN ONOFRE, UNITS 2 AND 3 

Item 1 

Nozzle base metal material specification type and grade, including material 
certification data of material used in construction.  

Response 

The nozzle base metal material is SA-508 Class II and copies of the 
applicable material certification data sheets are provided by attachments 1 
through 4. For the sake of simplicity the following tabulation provides a 
correlation between C-E piece number and shop code number.  

San Onofre Unit 2 

Location Piece Number Shop Code Number 

Outlet Nozzle 205-06 A C-6411-1 
Outlet Nozzle 205-06 B C-6411-2 
Inlet Nozzle 205-02 A C-6410-1 
Inlet Nozzle 205-02 B C-6410-3 
Inlet Nozzle 205-02 C C-6410-2 
Inlet Nozzle 205-02 D C-6410-4 

San Onofre Unit 3 

Location Piece Number Shop Code Number 

Outlet Nozzle 205-06 A C-6830-1 
Outlet Nozzle 205-06 B C-6830-2 
Inlet Nozzle 205-02 A C-6829-4 
Inlet Nozzle 205-02 B C-6829-2 
Inlet Nozzle 205-02 C C-6829-1 
Inlet Nozzle 205-02 D C-6829-3
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Item 2 

Clad process type electrode size and number of clad layers, including 
material certification data of material used in construction.  

Response 

A) The clad process used on the San Onofre Unit 2 nozzles was the Gas 
Metal Arc Automatic type. The process used on San Onofre Unit 3 
nozzles was the Submerged Metal Arc Automatic Type.  

B) The electrode size and number of passes is as identified below: 

San Onofre Unit 2 

Location Pass No. Wire Diameter/Type Heat No.  

Inlet Nozzle 1 1/16" / 309 77820 
Inlet Nozzle 2 1/16" / 308 570615 
Outlet Nozzle 1 1/16" / 309 77820 
Outlet Nozzle 2 1/16" / 308 570615 

San Onofre Unit 3 

Inlet Nozzle 1 3/32" / 309 4703 
Inlet Nozzle 2 3/32" / 308 L-2482 
Outlet Nozzle 1 3/32" / 309 774292 & 4703 
Outlet Nozzle 2 3/32" / 308 L-2482 

The actual material certification data sheets for each of the above listed 
numbers is provided in Attachment 5.
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Item 3 

Heat input (amps, volts, speed) for each clad layer.  

Response 

San Onofre Unit 2 

Heat Input: 
Voltage - 1st pass, 29-30 V 

- 2nd pass, 29-30 V 
Amps - 1st pass, 250 DC Reverse Polarity 

- 2nd pass, 275 DC - Reverse Polarity 

Wire Speed - 1st pass, 179 I.P.M.  
- 2nd pass, 185 I.P.M.  

San Onofre Unit 3 

Heat Input: 
Voltage - 1st pass 42-43 V 

- 2nd pass 42-43 V 
Amps - 1st pass 310/340 DC - Single Phase 

- 2nd pass 340/360 DC - Single Phase 

Wire Speed - 1st pass 150 I.P.M.  
2nd pass 170 I.P.M.  

Item 4 

Clad pre- and post-heat temperature and interpass temperature for each clad 
layer.  

Response 

During the cladding process, the pre-heat and interpass temperature of the 
individual nozzles is maintained between 250-350 F. Subsequent to 
cladding, but prior to final stress relief of the vessel assembly, the 
individual nozzles, are subjected to an intermediate post weld heat 
treatment (PWHT) of 1100 F + 50 F for 15 minutes. This operation enables 
the interpass hold temperature to be stopped in order to facilitiate the 
handling and installation of the nozzles into the reactor vessel shell 
course.  

Item 5 

Vessel stress relief treatment.  

Response 

The reactor vessel assembly is subject to a final Stress Treatment of 1150 
F + 25 for 11 hours.



Item 6 

Manufacturer or subcontractor who fabricated vessel and applied nozzle 
cladding.  

Response 

C-E Chattanooga Nuclear Operations is the manufacturer of the vessel 
assembly, and is also responsible for all cladding operations.



Attachments: 1) National Forge Co., Test Certification, dated 2/18/71 

(SCE II Outlet Nozzles) 

2) National Forge Co., Test Certification, revised 8/21/74 

(SCE III outlet Nozzles) 

3) Standard Steel, Test Reports, dated 1/27/71-3/15/71 

(SCE II Inlet Nozzles) 

4) Standard Steel, Test Report, dated 12/74 

(SCE Inlet Nozzles) 

5) Chemical Analysis of Cladding Electrodes.



. NATIONAL c G COMPANY 

TES CR' CA ON 'F r ATTACH11ENT 1 

CUSTOMER: Combustion Engineering NATIONAL FORGE CO. ORDER: 60-A-1023 

CUSTOMER ORDER NO. 40-8321.9 SPECIFICATION: P3C1O(B) in accordance 
, with AS( -508-C1. 2 

DATE: 2/18/71 

ITEM-SERIAL HEAT NUMBER DESCRIPTION 

01-001 see below Outle t Nozzle, Dwg. C-245-303-1, Rev. 1 

HEAT NO. C. MN. P. S. SI. NI. CR. MO. VA.  

9-8926-1 .22 .80 .008 .006 .34 .81 .36 .64 .04 
Check .22 .72 .007 .007 .32 .80 .35 .64 .04 

/9S Check .22 .72 .007 .005 .32 .80 .35 .64 .03 

TENSILE REDUCTION 
TEST STRENGTH LBS. PER SO. IN. OF AREA ELONGATION FRACTURE Charpy C +10 F 

LBS. PER SO. IN. Yield .21 % '# %Shea r L.a t .  

1A 102,500 83,500 68.8 23.0 1/2 cup. A 1 98.0 98% .079 
A 103.0 100% .081 
A 35.0 81% .067 

01#1B 105,000 86,000 69.3 22.5 2/3 cup B 94.0 93, .069 
B 99.0 98% .073 
B 104.0 100% .074 

Normalizec @17000F for 14 hrs.  
Quenched (15800F for 15 hrs. int> water Drop Weight Tests per 
Tempered C1250' for 18 hrs. ASTIM-E-208-66T 
Test Samples Stress Relieved @110 F for 0 hrs. 1-no break o0 0 

1-no break C7 -20 0F 
1-no break Q! -400 
1-no break . - 6 0O 
2-no break Q -1000 
NDT Te-.p. be ow -1003'F 

State of Pennsylvania xCI -7 
Warren County. ss: 

Before me, a Notary Public in and for above County, personally appeared E.K. Oviatt 
Engineer of Tests of the National Forge Company, who being duly Sworn according to Law, deposes and says that the above Report is a true and correct copy of tests shown on our Laboratory Records.  

0 ...... .............. ..........  Subscribed and Swvorn to 

th.... . .day of. . r y. ......... v.... ..... cn 

MyCom ission expres......20, 
My Commission expires ....................................



NATIONAL F I1GE COMPANY 

TEST CE FCA 

CUSTOMER: Combustion Engineering, Inc. NATIONAL FORGE CO. ORDER: 60-A-1023 

SPECIFICATION: ASM-508-C1. 2 
CUSTOMER ORDER NO.: 40-83219 

DESCRIPTION: Outlet Nozzle 
DATE: 1/27/71 

DRAWING NO.: C-245-303-1, Rev. 1 

ITEM-SERIAL HEAT NO. C. Mn. P. S. Si. Ni. Cr. Mo. V.  

01-001 Lat. 01-002 Lat.  
Charpy Temp. %Duct. Exp. Charpy Temp. /Duct. .Exp.  

105.0 75 F 98% .083 117.0 75 0 86% .087 
105.0 75 94% .072 140.0 75 100% .090 
107.0 75 92% .084 121.0 75 92% .034 52.5 -10 47% .041 74.5 -10 47% .057 
57.5 .-10 55% .049 71.0 -10 45% .055 
63.5 -10 56% .053 55.5 -10 46% .043 
25.5 -40 34% .029' 46.0 -40 34% .039 
37.5 -40 29% .021 49.5 -40 322 .041 
30.0 -40 32% .025 58.0 -40 41% .040 
10.0 -100 9% .007 13.0 -100 15% .005 
6.5 -100 13% .003 11.5. -100 12% .002 

10.0 -100 15% .004 10.5 -100 12% .005 
3.0 -150 5% .000 4.0 -150 5% .000 
2.5 -150 5% .001 6.0 -150 3% .000 
4.0 -150 14% .003 5.0 -150 9% .002 

State of Pennsylvania 

Warren County ss: 

Before me, a Notary Public in and for above County, personally appeared ........ ..... K. Ovi. tt 
............ ............. , of the National Forge Company, who being duly Sworn according to Law, deposes and says that the abv 

Report is a true and correct copy of tests as contained in the records of the Company.  

* S u s c r b e d a n d S w o n t . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . %.. . . . . . . . . . . . . . . . ... . . . . o .  9Subscribed and Sworn to 

this ... 2 .7.t.h... day oI ao............1971 
.Q ~ ~ _) f 19. 7iL...... irvine, V,:..3e ,N'ounl. , M. ......C o m s s o :xi r s 7 4N 

My Commssion xp................................... 1............................. ...........
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NATiNAL VC GE COMPANY 

CUSTOMER: Combustion Engineering NATIONAL FORGE CO. ORDER: 60-A-1023 

CUSTOMER ORDER NO. 40-83219 SPECIFICATION: P3C10(B) in accordance 
with ASME-503-C1. .2 

DATE: 2/18/71 

ITEM - SERIAL HEAT NUMBER DESCRIPTION 

01-002 see below Outlet Nozzle, Dwg. C-245-303-1, Rev. 1 

HEAT NO. C. MN. P. S. SI. NI. CR. . MO. VA.  

9-8936-1 .22 .73 .009 .005 .32 .87 . 4 .65 .013 
Check .22 .75 .007 .006 .. 33 .86 .35 .63 .03 
Check .22 .76 .007 .005 .34 .86 .36 .62 .03 

TENSILE REDUCTION 
TEST STRENGTH LBS. PER SO. IN. OF AREA ELONGATION FRACTURE Charpy +10'? 

LBS. PER SQ. IN. Yield .27 % h hear L.at.  

e'2A 7 100,000 82,000 69.9 26.0 1/2 cup A 114.0 90% .077 
A 92. 5 71 .0?3 
A 115.5 92"'o .03 

01#2 r 99,000 80,000 71.2 26.0 2/3 cup B 112.0 79% .082 
B 91.5 67% .063 
B 124.0 84 .087 

Normalize @1700 P fcr 14 hrs.  
Quenched .1580 F for 15 hrs. into water 
Tempered (12500 F for 118 hrs. Drop Weight Tests per 
Test Samp es Stress Felieved @11 50F for .0 hrs. ASTM-E-208-6 

1-no break ( +200? 
2-no break (1 0F 
1-no break " -10 
1-break 7 
1-break C -40 

NOT Toro. b1 ow 0 

State of Pennsylvania L 7 cr
Warren County ss:'7 7 

Before me, a Notary Public in and for above County, personally appeared . K . Ovi: tt 
Engineer of Tests of the National Forge Company, who being duly Swmorn according to Law, dcpsos and says thae 
the above Report is a true and correct copy of tests shown on our Laboratory Rocords.  

Subscribed and Sworn to 

tJ i ....... T . l. ....day of ......E . p ....y ... ..... I9.7.1...  
M Co is ne.... .... co < Y :...9..  

M y Com m issio'n expires ................ ........................



CUSTOMER: Crombustion Engineeingi, Inc. C NA\OA F CO. 0VGEN: 60 -- 0 23 

SPFJI CATION: ASK,-50OC1 2 
CUSTOMER ORDER NO.: 40-83219 

DESf PTPON: Outlt -- :l 

DATE: 1/27/71 

Dill UV.'G NO.: C-245-303-1, Rev. 1 

ITEM--SERIAL HEAT NO. C. Mn. F. S. Si. Ni. Cr. ).  

01-001. L0t. 01-.002 
Cha rpv Temp. Suc t ).. E. Ch y To . C uc . p 

0 a 
1-05.0 75 F 98% .O83 117.0 7 -L; .- ,7 
105.0 75 94 .072 140.0 75 10 .000 
107.0 75 92% .084 121.0 75 9271 .08.  
52.5 -10 . -7 .041 74.5 -10 4 .057 
57.5 .- 10 55 .0.1 71.0 -10 05 N35 
63.5 -10 . 56% .053 55.1 -. 10 462 .03 
25.5 -40 34' .02 0 
37.5 - -40 29%L .021 ... 0 -- A . 1 
30.0 -40 32' .025 58.0 -40 im .n. 0 
10.0 -100 9% .007 130 -100 5 .0;5 
6.5 --100 13% .00 11.5 -1U 1.  

10.0 -100 1517 .004 10. 10 1 
3.0 .-15) 5 .000 4.0 ; .0 
2.5 -150 5% .001 6.0 -15 3S 
4.0 -150 14% .003 5.0 - 150 .  

state of Penn m :eria 

Warron County : 
Ce oe me, a Notary PulA in ard for County, p . . .. .. ...:.:....  
......... ........................, of 0 1 0 N ation ID Coil n 1.. o b: :ir

Report is 0; UW .nI .rrect COPY Of esu PS Cona;-j in ter od! of thi Co 

Subscri!-' J nd Sv.on to 

this .... 8 0 ..... dw e r.J.n..:........ 7 
... Chnm.........pi... .............. .  

M y ir~', 2 r ... ........ .... ........... ... . . . . .
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1 NA TIONAL FO.; 3.7 COLPANY 
ATTACHMENT 2 TEST CERT1 ICATION RVISLD /21/74 

1 of 2 

TOMER: Combustion Engineering, Inc. NATIONAL FORGE CO. ORDER: 703L 

'STOMER ORDER NO.: 43-83305 SPECIFICATION: ASNE. SA-OS Clss 2, 
& C.E. Spec. N-23C10 (c) Modified.  

M-SERIAL NO. DESCRIPTION: 

L-001 - Outlet Nozzle, Drawing C-2q5-325, Rev. I 

'ntract No. 72170, Job or Acet. No. A-98014, and Code C-6830 

ITEM-SERIAL HEAT NO. C. Mn. P. S. Si. Ni. Cr. 11. v. Cu.  

1-001 11-5108 .21 .75 .007 .017 .25 .83 .L1 .62 .00 .07 

CHECK XG .19 .75 .008 .019 .24 .86 .01 .54 .03 .0S 
X12.20 .76 .009 .020 .25 .34 .02 .4 .03 .0 

TANGENTIAL 

ULTIMATE YIELD ?IDUCTIO:L 
TEST TENSILE 2% I REDUCi1A: c S. E L 

STRENGTH ELONGATION oF e T 
I__ _ IP S.I.) S. P 1.) 

:00 88,500 G9,500 25.0 72.3 D. U. .03L 
:00 86,500 ,000 1 25.0 72.5 5 73.  

)RMALIZED1 1700 0F For-16 hrs 57 1 1 
SENTITIZED C 1580 0 F ,- or 15 brs 50' 8 . O 

*MPERED r 1290oF fo 8 lirs 1 T 7.0 .08 
AIN SIZE 6-8 
:ST SPECI -INS STRESS RELIEVED 11500 25u, for 0 Ivrs jco o/ 

below 6 00 F 
,EE OF ME ZCURY CCNTA>iNATION K.  
)UND FLUT :D INGOT 1.OLDi 

fjECTRIC NLT VAtCUUM.! D GASSED STFEE, 

tc of Pennsylvania 
Irren County ss: 

Before me, a Notary Public in and for above County, personalb; app:Qr C. . x.  

of thc: National Fc:jo Conpny, w.ho bcing dwy Sworn ac-cordr.rr a ..  

Correct copy of tests m containcd in the records of the Compa 7y.  

Subscribed and Sworn to 

........ 1.3 ti ... ). / d y of ........... A~u uy s~t 19_..  
... .... . de o"....I ~It 19.  

CommnissiO1 i L.[)r us .IV Y .,.: ( *V .. :. .



TEST CERTIf ATION 

ge 2 of 2 

^TOMER: Combustion Engineering, Inc. NATIONAL FORECOODER: 0-7034 

STOMER OROER O.: 43-83305 

EM-SERIAL NO.: 

L-001 
REPORT OF CIlARPY IMPACTS (Y 12) 

EMPERATURE FT. L1z. % SHEAR LAT. EXP. TEMPERA'T1RE FT LES. M SHEAR L1AT.EXP.  

180 0 F 135.0 100% .101 @ -500F 13.5 9% .012 
132.0 100% .101 19.0 1% .015 
132.0 100% .013 (a) 38.0 22% .03 

135uF 134.0 100% .090 8 -100'E S.5 9% .009 
127.0 - 100% .085 8.5 11% .009 
125.0 100% .09 7.0 9% .003 

60uF 83.0 61% .062 -1406F 2.5 3% .003 
112.0 73% .073 4.0 3% .004 
110.0 77% .075 5.5 3% .005 

DROP WEIGHT RESULTS 
2 No Break I Break 

Y 12 -100F -200 F 
TNUT 

Y 6 -10 0 F -20oF 

(a) Investigation of lateral expansion figure of .013 mm indicates 

this is a typographical error. Corrected data sheet ha been 

requested from supplier.  
_sley esier, SCE Pro ect Sudy 

ate of Pennsylvania 

airren County N.ss: 

Before me, a Notary Pubilic in and for above County, personally appeared............ ........................................  

of the Nation-1; Forge Com-,pany, wjho beinj duly Sz'nid accordnj t Law, in i s3,'s i , c ia:r u c 

correct copy of tests , cuitaned i0 the records of the Comany.  

........................................ ..................... ......... ...........  

Subscribed and Sxorn to 

ti... 13*Th this ........ .......... ...... ofu. ..u s t. 7.  

y C o m i , s s i on ex p i i L S . . . . . . .. .. . . . . . . . . . . ....r :;; r c j .It n .. ... . ..  

My C r.,r.AI , .; J, 

S:1t0LY I. Vl.Vt kS
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I fVATIONAL FO GE CoMI NY 

TEST CERT! ICATION 

* REVISE7 D C/:4/7L 

Age 1 of 2 

ISTOMER: Combustion Engineering, Inc. NATIONAL FORGECO.ORDER: 60-703 

USTOMER ORDER NO.: 13-8330S SPECIFICATION: ASME S.-S08, Clss 2 
& C.E. Spec. N-P3C10 (c) Modified 

rEM-SERIAL NO. DESCRIPTION: 

1-002 Outlet Nozzle, Drawing C-2t!6-325, Rev. I 

ontract No. 72170, Job or Acct. No. A-98010, and Code :C- GS0 

ITEM-SERIAL HEAT NO. C. Mn. P. S. Si. Ni. Cr. Mo. V Cu.  

!1-002 11-5108 .21 .75 .007 .017 .25 .83 .4L1 .62 OL .07 

CHECK X6 .20 .76 .009 .021 .25 .35 .f2 .65 .03 .06 
X12 .20 .76 .009 .023 .25 .S6 .02 .55 .03 .06 

Y=Tangental 
ULThI1ATE Y;ELD r 

TEST TENSILE / 'oREDUCTION 
STRENGTH 2 ELONGATiON OF ' 

P.S.) rS EA 

2 
:00 88,000 67,000 25.0 71. C) G 7 

6:00 88,500 68,500 25.0 70.0' 

ORMALIZED 1700F r 16 hrs I 
\USENTITIZ6D 2 15800F for 16 b'rs 7 Y 
CMPERED 0 12900F fo: 8 hrs U .. 3 6uo
RAIN SIZE 6-8 ...  

'EST SPECIENS STRESS I CLIEVED 102 fcr 0 brs, Fu-co F 
o bel.o.w 6G00F 
REE OF MF? ICURY CONTAJNATION 
OUND FLUTi.D I\GOT -OLi) 
;LECTRIC MLT wAcUUM DI!ASSED STEET I 

ate of Pennsylvani.a 

Grren CounL/ SS: 

Before mce, a Nutary PuLkc in jnici for zi!hOvc County, )2~f3~ L:ppc1r ...........Cd.. ...........................  

of thr N ational Fo: (jc Crpry ~ ~ ,j~~uI, ., acord: 1c J .,:)G~~rI ,~ ::; ~z 
ccrftect copy of tut as contoincd in ilic rccord', of the CIyh1 

SoL(SCribed and jS%,or n to 

hisy5o f .07 71 ........... of.....7....... ..  

irvin-. ~ 1...U .uu. .  

Before me, a Not0 ry Publ in-'nfo r ..ove. County...r.. na.y........ed..........  caiivsir eprs................................... O...



TEST CEniT [CATION 

2 of 2 

iSTOMER: Combustion Engineering, Inc. NATIONAL 0CRGE CO. ORDER: 0-7031 

USTOMER ORDER NO.: 43-83305 

rEM.SERIAL NO.: 

)1-002 

REPORT OF CHARPY IMPACTS ( Y12) 

EMPERATURE FT. L.R . %.SHEAR LAT. EXP. TEMPERATURE FT. L3S. % SLAR LAT. EX?.  

180 0 F 127.0 100% .095 -50 0 F 25.0 20% .022 
127.0 100% .096 8.5 lu% .007 
135.0 100% .095 20.0 10% .016 

135uF 132.0 100% .090 @ -100uT 10.0 l .010 
133.0 100% .093 13.0 9% .011 
131.0 100% .090 9.0 0% .009 

600 F 110.0 77% .081 -1L0uF 3.0 % .0uL' 
110.0 80% .073 3.5 3% .005 
111.0 76% .082 1.0 3% .00! 

DROP WEIGHT RESULTS 
2 No Dreak 1 Brcak, 

Y 12. -100 F -200 ' 

Y 6 -100 F 200F 

:atC of Pennsylvania 
arren Counbty ss: 

Before mec, 3 Notary Public in, ind for above County, pecrsonally appeaOred.. . .  Bcor n. otryPu!.z ri~m orThvcCony Cr~nJy rrc~c ......................... ........ ...... ........ .........  
of the National Fort: Compz!ny, ::ho )ci nrj duly S:-.&rn cccord.g to LiV:. d . , d .  

Correct copy of tests as contamncd n the records of the Compz ny.  

............... . . . . . . . . . . . . .............  

Subscribcd and Sworn tc 

this ........... 15 .. .d.. of. ...... ... g 

Y Commission cxpire..... . .  .......  
Y ,k
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oUR ' . 7,000 
':!--7 o -o2d c ATTACHMEINT 

D3 CO.PY 1-27-71 

est Report of 2 1inlet I-----For... CoFobus- on a , c 

Our Order ---- 612-1123 
OurOrdr-.--.12-------- -------------------- Cum O 1i 0-32 -5 

AS EL SA-5cG-6., Cl.ss 2 as ma. b:- N-31( 
Snwific aion . . . .C.0. -- - ---o ac-

EEXAT LA~TIAL Tca~fle ii Per C- it of &rv, -____ 

Item"n1, Dwg. C-2b5-2Jh-1, v. 1, 
Code C-6410 

AV5602 00--1195so 88000 68500 26.5 71.5 .20 21 .C09 .70 . .67 . . 0 3 
180 500 66500 27.0 71.5 .20 .21 .10 .70 .010 .70 .38 .66 .03, Aio - 18 8600 6-000 27.0 70. .-A21 . .* .010r . U u.m.  
180 85500 66000 27.0 70.5 .19'. .17 011 .68 .012 6 . . .025 0 

V-Notch Charp 0 +10F = Ft.L-s. % Sh r 

cow-1195 0 110 59 .o; 
10h 5 .0 o I 109 59 .0O2 

180 106 58 .0O).  
112 61 .0 c 
103 55 .'o 5 

co -1196 o A 37 . .  
31r9 0M 2 5 .0 .3/ /1 
b3 .36 o ~ 1 

180 86 5 i 
109 62 .0 67 
65 38 . .0 D 

F.A.T.T. = Temp. Ft.Lbs. ,Fib.  
004l-1195 +130F 161 100 

150 100 . D 
147 100 .0, 

+70F 135 77 .0 i 

118 77 
124 82 .  

+10F 106 58 c .  

112 61 
13 55 .o 

-50w 26 1L .0 
S 27 .0 
61 22 

-10 9 3 

6o.  

00f-1196 +130? h9 100 . -o

155 100 
+70F 121 73 .  

113 
129 7L 

(ContI



A DIVISION OF BALD',1 A ::AH LTONI C7OAIO 
. ', PA. 17CC 

A pr' 01ra r~ort an C00 t 

F.FAL JCG, L TD ;PA fT T 
Dn- 1-2 -7 

est Report of 2  nle ats _ For_. o .ctin i n 

Our Order .612-1123 Cutor's Ord L - 3 

Snecfication (See pa.-,e 41 CorL.) T? ruck 

EEAT MATERIAL TarT.Cid 0 f Ar'. -_ -_C_' _S 5 _ _ _ _ th D Irtrth in Z trba Pr C C il P I '- . W < Ob.. oh-. v Y_ 

F.A.T.T. = Teip. Ft.Lhs. Fi. L . _.  

00d-1196 +10F' 86 54 0 9 
109 62 
65 38 .6 

-2A 68n .01.0 01 
32 38 .  
50 39 c 2 

-50 19 9 .oI 
7 6 .0 
12 9 .Go5 

-100F . L 0 

4 00:2 

Nil Ductili y Trans: tion Tenpceratt re: 
00':1-1195 +20F 
001-1196 00F 

Heat Treatm nt: 

16251 - 6 h s. un - 9 hrs. i1old - water 
1280F - 4 h s. up - 7 hrs. Hold - air 

Additional Heat Treatment: of S.SD Test )Ceci.rs: 

1150? +/-25' - LO h s. hold - fce cool t 600' 1OF/h . zac-.  

Ultrasonic inspectec per H-i 3C10)r) and cund to3 sal 

Magnetic Particle i spected. per 1-? 310 ) and fou{ to s i .o 

Sworn to and subscr bed 
before me tpis 29th day 
of Jan Uy, 1971.  

5':rrlijmn, Hi:in C-3., Pa. ./ ~ 
My Commis;n EIxprc. Ocfo~cr 31, 1971 '



OVISON OF BALDH LTON CRPOATON 
BURNHA PA. 1700) 

nsu d anr of .1 oaz re.d Cc=:.iy 

IETALLUIC. DART: NT 

1 Inl:-t Nozzle C, tin-1inr c t Report of - - - - - - I -- - - For -----------------

Our Order .---- -- Customer's O-d- 
- ASI? S- %'63,"lass 2 as a o 

iStpecficafon_ 6CN-------------------------.  

XT MATILPer Cent c: ~ 
I In 2 Lz:ewl P-rC4n Car- 8,1 :. L N . C 's. Y 

Item #1, Dgir C-2U5- .DL-1, - v. I 
Code C-6hY 

Contract U-. 7117Ul'? 
.ob No. A-97 85 

M60 u COY-1579 0 650)0 65000 26.0 69.0 .19 .2 .> . .o. . . .03 
180 8Luo 63500 27.0 70.5 .20 .27 .?0 .  

V-Nlotch Chatr-y +10T = Ft.L's. .Share Let.:cI.  

87 53 
86 57 

180 60 S5 
79 54 
10h,9 

F. .T.T. Temp. Ft.L-s. 7 She 

- +130F 15 0 LOO) 
150 OO 

+70F 95 S2 
'130 '5 
129 17 

+10F 10 L0 0 
86 2 

66 5 .  
-50? 13 L 

66 7 
LO 3 

-100? 17 0 
18 .  
20 .8 

Nil Ductility Transit .on Temp ratur 0 I 
Heat Treatmert: Addilic.: 11en I' 

1625? - 6 hr-. up - 9 hrs. old - ater 1150' +/- C 
1280? - L hr.. up -37 hrs. Fold - i l0D?hr. r 

Ultrasonic itspected per N-P0C10(b) and f( und ao Ze I7 
Hagnetic Particle in pected Ter N-P3C10(b and foun' to S f I Z, C 

Sworn to and subscribed before me 
.-7 

FICHARD C, HOFFMAN, Nofdry FuD~i . .  

/o Pa 'C 

)yCamm~s-iqn Expre, Oclaor 3T, 19*Yl L7 C..



0IVISION OF BALWIN. A-HAMILTON CORORATION [7T 
.URNH PA. 17003 

A sub:Thr7 cJ. Ica- ad o*za 
9.1TALLURGC D:PART:L' NT 

D ate - - - - - - - -

at Report of - I-eo ...- For ----e- ----c.  
- Fo - Ic'u:ir -mr 

O Order 12 ----------- --------------- Cistemer'a Orde r -
PS4 S3A - 5-1 p8-6, C -Ia ss 2 1,1od.- "' -3 ( ) jN S ectilcation 6 C----0--)-C--No.  

________-_______ 
-_-_71_-_-_-_-_-_ - - - 77 -- -- -- -- -- -- -- -

TMAT RAL Tent Eaid Peomq. Reduct*m aEE rICA.L 
S S~teat et-asth in2 inche Per Cent Cr,. L ?'o. z. 6 _L _ CVi.  

Item #1, D. C-2h)-30:-1, ev. 1 
Code c-61o 
Contract N.. 71170F 
Jo'b No. A-97(985 

AV5841 0OY-1580 0 86500 68500 28.5 71.5 .21 .26 .01.  
J h-i-9 ^ 8 0 67 00 27.0 72. 5 .20 . .69 .0 0 6 .6-T 

V-Notch Chai y 0 +1C7= Ft.L 3. %Sh ar I .  
0 110 59% .080 

107 61o .080p 
87 56 .6 180 115 60 7 

+200F 158 100.09 153 10 .1098 
=..TT Temp. 126 .6b So1 

179 100 '.90 
+70F 111 69 .070 

131 7L .  
130 90 d 

-10? 73 29 .C-0 
61 27 , '7 
61 27 f6 

-100F 6 5 .  
14 5 

+10F 111 56 66 
S8L L5 .062 

93 5L f 1 
Heat Treatme t: Additioal Neat Tra m i 

16251o - 6 hr . up - hrs. hld -w-ter 1150 +/ -') ! ch . a0 1280T - 14 hr5. up -17 hr's. id -aL r C o?'rKx 
Nil Luctilit - Transi ion Te:r~eratu-e:' 00 
Ultrasonic i-ispected per N-13clO(b and foundc to *e:stuc 

Magnetic Parpicle in pected >er N- 3cl0(. and 'oun r o a 3 i a 

Sworn to and suhscrib d befor- me 
this 15th dar of Nar n 197 

I 1971.-7 y-IC)-ravAN /[ 7fdr__TU 
. Bu ~r n xA ,M ;fflin C o., Pa. _ ,- _r-

MY Commission E.xpiro; OcIoberIt. 1971 ax ~ e .O a 7Can t-



AT ~Report Date jz-.  

SI A 0M90 Page 1 of 6 Combon _n.o 

3 Inlet Nozzles For 
STANDARD STEEL Test Report of 61-41Ie utmrsOdrN 38310 

)ivsion of TIanium matals corpofanton of AmofICA Our Order No. 6121441 Item 1 Customer's Order No.  

BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE 

METALLURGICAL DEPARTMENT 

CHEMICAL ANALYSIS 
-- -- - - --- - - A l T i 

EAT NO. C S P Mn SC MO 

-1879 .22 .27 .006 .62 .010 .68 .35 .67 .021 Ladc 

.20 .27 .004 .62 .008 .69 .30 .63 .O28Chec 

ECHANICAL PROPERTIESIMATDA te3 

YIELD STRENGTH (s~i % ELONG % RED. IRIPACT DATA S ELer 0 GRAIN SIZE 

,EAT NO. SER.NO TENSILE (Ps) 0.22 OFFSET 0.02% OFFSET on 2 IN. of AREA ocaon P Ft. Lbs.  

3 0 91,500 73,000 23.5 65.0 Tang. 00 +10 79 53 .062 
7-1879 C-923 30 1,500 73,000 25.0 67.0 77 48 .061 

93,000 75 48 .059 

Tangential Specimens 1800 +10 81 50 .064 

D"<OP IEIGHT TEST 78 47 .060 

Location TMm.  
00 00 =-Break 

1800 +200 = No Break 
00 +100 = Br-eak 

1800 4200 No Break 
00 +20 No Break 

Prncipal direction of gre test 

wo k du ing forgng -- tang ntal.  

----------- ENI I OTHER TESTS ULTRASONI C INSPECTED PER.  

-- (SI: ATTACHMENTS) 

DROP WT. NDT MAGNETIC PARTICLE INSPECTED VER.  

620 6 10 Water Quench 
2?80 4 13 Air Cool HEAT INDcATION 

inu Lated Post Weld HLeat jOMINY 
ra 0en OTHERO 
15 0 + 9 5F 1,0 OFe. Cool c 

600F @ 1rHIS REPORT CERTIFIES THE AB1/9 E RE UL 5 RE CORRECT AS REP TED 

I)CONTAINED IN T CRDOMPAN 0I CO



Shp. Date- -

,A g Page 2 of 6 . Report Date 

3 Inlet Nozzles For Combustion En-r.-Chattanooa

STANDIAD STEEL TestReportof .3-83310 

.vision of Titanium MetIs Corporation of America Our Order No. 612-1441 Item 1 Customer's Order No. 4383310 

BURNHAM, PA. 17009 Car No. .Specification SEE COVER PAGE 

AETALLURGICAL DEPARTMENT 
CHEMICAL ANALYSIS 

-ATNO. C Si P Mn S Ni Cr Mo V Al Ti 

-1879 

MCHAICAL PROPERTIES 
___ 

YIELD STRENGTH (osi) % ELONG % RED. IRNPACT DATA ae GRAIN SIZE 

ENSILE (psi) 002% OFFSET in 2 IN. of AREA Location OF Ft. Lbs. Shear P 

-1879 4C-923 +100 lr9 188 
115 100 .086 

+60 103 86 .076 

94 72 .0 _85. 66 , .0 4 
62 41 .049 
64 45 .050 
53 33 .042 

30 4 0 20 .01 
37 2 4 .029 
32 20 .027 

70 25 14 .017 
20 12 .015 
2 2 1 2 . 0 1.6 

110 6 0 .001, 
11 4 .009 

9 0 .008 

h~s..T 1PET~iNT _____ ~ 1 TH 1 EST: ULTRASONICNSPECTED PER. 

P. S. 1) T7 ii S.(SEE ATTACHMENIS) 

F UP HOLD 

DROP WT. NOT MAGNETIC PARTICLE INSPECTED PER.  

HEAT INDICATION 

JOMINYO 

OTHER 0 

THIS REPORT CERTIFIES,.HE ABOVE AESULT ARE COHRECT AS REPORT D AND 

:ONTAINED IN THE C.PANY RECO DS.



DIVISION OF TITAWIUM METALS CORPORATION OF AMERICA 
BURNHAM. PA. 17009 /,',A CODE 717 243.4911 

160 0T s 

I __ I ____ ____ __ X Y ' .N C'IuRE RATING LI, 1- ___ 0IIACT RESULTS 

150 

120 0 

3.10 

100 

90 

h4 z 7 - - T1 -1 1 
IT 2 L ___ __= 7 -- J2 1i - 6 

80 

tfli+ I4.I. I IF 7i I FI 

IT 

0. V'60 .T~T~T 

I, t -, i, 

60 

10 

40 

*200 ~ ~~~ -- 0 0 1U+0 30+0 

- ... . . . .. . 4 ..A -. 1.....I .i I F I .* 7I r 

Li t r ! H ittI I7 IFil~ I I 

T~PI -7~ D--1 77 

71 * iICI



oI097 Page 3 of 6 Shitr. or ea 

STAUDAD .STEEL Test Reportof 3 Inlet Nozzles For Combustion Engr.-Chattandoga 

son of Titanium Metals Corporation of America Our Order No. 612-1441 Item 1 Customer's Order No. 43-83310 

BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE 

IETALLURGICAL DEPARTMENT 
CHEMICAL ANALYSIS 

AT NO. C Si P Mn S N Cr Mo V Al Ti 

-1882 .16 .24 .010 .65 .010 .70 .29 .61 .026 Ladle 
.16 .26 .005 .65 .008 .66 .29 .61 .026 Check 

MECHANICAL PROPERTIES 

YIELD STRENGTH p % ELONG % RED. EL IMPACT DATA Lateral GRAIN SIZE 

AT O.SE .N . EN IL (s 0(.2,:. GFFSET 0.02%GOFFSET in 2 1N. of AREA BRN LLocar icn OF FI.Lbs. %S.-arExrac 

-1882 4C-924 0 87,000 70,000 26.0 71.5 Tang. O +10 106 56 .079 
-- 180 87,500 70,500 26.0 72.5 105 59 .079 

r 1 peimn 109 65 .081 
Tangential S1800 +10 100 59 .078 

109 60 .001 
DROP WEIGHT TEST 118 65 .084 

Locacio Ten.  
00 00 = Break 

180 +200 = No Break 
00 +100 = No Break 

1800 +10 = No Break 

NDTT 00F Pr ncip ±l dir.ect on of gre- test 
wo k du-ing forgin - tangntial.  

fil , III : \ , i LS ("Ei C)1I(I M NT ----. -. E- t.H- I :0 S(EE ATE/C( IA ( TS) -ULTRASONIC INSPECTED PER. ---________-____------__________ 

UP' HIt Ii_______ 

0 6 10 Watoer Quench DHOP WT. NOT WAGNETIC PARTICLE INSPECTED PER.  

O i 13 Air Cool HEAT INDICATION [ 
.utLated PoSt Welild Heat 

JOMINY i 

0 --25F 40 Fee. cool to OTHER 

600f @ 100F/Hr.  
HIS REPORT CERTIFIES THE ABOVE RESYLTP ARE CORRECT AS REPOPTED AND 

NTAINED IN THE .OMPANY fiE ORDS,/ / 

P~



@ Page 4 of 6 
Report Date 1-3 

I N or4 

STANDARD STEEL Test Report of 3 Inlet Nozzles For 43-83310 
)vision of Titanium Metals Corporation of America Our Order No. 612-1441 Item 1 Customer's Order No.  

BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE 

AETALLURGICAL DEPARTMENT 

CHEMICAL ANALYSIS 

AT NO. C Si p. Mn S Ni Cr AMo V Al Ti 

-1882 

MECHATNICAL PROPERTIES 

YIELD STRENGTH (asi) % ELONG % RED. IMPACT DATA o L:rNL GRAIN SIZE 
EAT NO. SER. NO. TENSILE (psi) 0.2% OFFSET 002% OFFSET in 2 IN. of AREA Location oF Ft. Lbs. % She3r 

TANGENTIAL F . A . T.I.  
+100 56 100 .090 

-1882 4C-924 158 100 .091 
162 100 .09 

139 1 .0 
]j34 80 .085 

60 30 .047 

80 42 .059 
-:'5 0 -75- -45 .057 

65 33 .049 
4A I 1 H -0-3 1 

- 70 14 13 .011 
14 13 .012 

-- 23 20 .018.  
-110 6 0 . 004 

7I 8 8 
HE Al I;1 r! I.~N OithERi TESTS 

(;E- ATTALH M ESTI L RASONIC INSPECTED PE . ._. .. -- - -

O H0 NOT ES 
e UP HO L D-------- - - - -- 

DROP WT. NDT MAGNETIC PARTICLE INSPECTED PER.  

HEAT INDICATION O 

JOMINY O 

OTHER 

THIS REPORT CERTIFIESTHE ABOVE RESULTS ARE CORRECT AS REPORTED AND 

CONTAINED IN THE,QO ANY REC1RDS.



DIVISION OF TITANIUM METALS CORPORATION OF AMERICA 
BURNHAM, PA. 17009 AE A CODE 717 248.4911 

160 

F ~7Z~'~ifV 0 I1ACT RESULTS 

5~0 t X.. F'ACT7URE RATING 

V-1L I- IT 
-u-H 

10 

-1-- 'HKTiIH7,7-F 

90 

120 

0 -~j41 

.O (i4i 

90 

60 F -- H-
-HH-HF7 - +FF

T FR F 

TI 0L 
L~JL 

-200 - 7T r4 ri FT 
- o o o+io+2o+0oo +I. o 

TD4PERATURE DEREES F

ss1) oRDER NO.-V2 \1 - CGUST. ORlDER.- 4 -A 8 a3 

SERAL NO.- 4 2 hEAT NO.- -Y-\ 27



- 10M .7 & Page 5 of6 Report Date 2 

STANDARD STEEL TestReportof 3 Inlet Nozzles For Combustion Enr.-Charttnroa 

),vision of Titanium Metals Corporation of America Our Order No. 612-1441 Item 1 Customer's Order No. 43-83.310 

BURNHAM, PA. 17009 Car No. _ Specificationl SEE COVER PAGE 

METALLURGICAL DEPARTMENT 

CHEMICAL ANALYSIS 

EATNO. C Si P Mn S Ni Cr Mo V Al Ti 

-1925 .22 .29 .010 .64 .010 .69 .33 .66 .027 Ladle 
.23 .30 .010 .68 .011 .70 .35 .64 .028 Check 

MECHANICAL PROPERTIES 
YIELD STRENGTH (psi) % ELONG % RED. BIMPACT DATA Lateral N E 

SER.NO. TNI ps 0.2 'OFFSET 0.02% OFFSET in 2 IN. of AREA BRINELL Location OF Ft. Lbs. Shear _ _pansco x __GRAIN __ 

-9-92 -5 0o 91)U -72u-O 24.5 66.0 Tang. 00 +10 52 46 .04 5 
180 93,000 72,500 24.5 67.0 58 38 .046 

a Sn 
60 42 .047 

Tangential Specimens 1800 +10 52 41 .042 
78 53 .059 

DfOP WEIGHT TEST 34 31 .028 

17ocar-iop ' r7.  
00 00 = Break - (pa 

1800 +200 = No Break 
Oo +100 = Break 

1800 +200 = No Break' 
00 +200 = No Break 

ND''T +10 0 F Pr ncipil direction o gre-test 
work during forging - tangcntial.  

H T R. .1 N I_1 OTiHE 1 1 S 
HHS:5. HMI . ;01J: AITACHMENTS) ULTRASONIC INSPLCTEDPER. --R---.  

UP HALD 

6 1-0 Water QuenI'Ic DROP WiT. NDT MAGNETIC PARTICLE INSPECTED PER.  

O 4 13 Air Cool L AT I N DICATI ON 

u11- a1ted Pos0 t eld He(2,11.: 

A0 +25F' 40 Fco. cool to OT 
, 

600F @ 10OF/Hr.  
THIS REPORT CERTIFIES THE ABOVE RESULTS ARE CORRECT AS REPORTED AND , 

CONTAINED ;N THE COMPANY REyORDS,7 /



Report Date 12-18 1
.4ious9.. Page 6 of 6 C u n gc o 

3 Inlet Nozzles ForCombusti Engr.- taooga 
STANDARD STEEL Test Report ofFo 

.,ision of Titanium Metals Corporation of America Our Order No. .612-1441 Item 1 Customer's Order No. 43-83310 

BURNHAM, PA. 17009 Car No. . _.Specification 
SEE COVER PAGE 

AETALLURGICAL DEPARTMENT 
CHEMICAL ANALYSIS 

ATNO. C S P Mn S Ni Cr Mo .V Ti 

-1925 

MECHANICAL PROPERTIES 

YIELD STRENGTH (psi % ELONG % RED. BRINELL IMPACT DATA GRAIN SZE 

O2%OFFSET 0.02% OFFSET in 2 IN. of AREA Locaton 

T-ANGENTIAL F . TL. T 

-1925 4C-925 
120 100 
112 100 .1 

+60 9070-13 
110 100 
86 69 .02 

+30 50 40 041 
43 42 .036 
.52 --4.7-P042

-30 26 31 019 
32 23 .07 

- 30- -- 2-2--L 2-1
-60 -13-- 15 .012 

22 14,. 014 
17 - 1/.011 

-90 9- 5 .004 
7 3 .003 

-90T9 0 .003 

TTHE. TESTS ULTHASONIC INSPECTED PER. _ _----_

SUP HOLDAIACHMENS) 

DROP WT. NDT MAGNETIC PART ICLE INSPECTED PER.  

HEAT INDICAT ION -- --- - --_ 

JOM.INY OJ 

OTHIER 

THIS REPORT CERTIFIES THE ABOVE RESULTS ARE CORRECT AS REPOPTED AND 

CONTAINED IN THE.-OMPANY RECORDS



DIVISION OF TITA1UIUM M'ETALS CORPORATIONl OF AMERICA 
BURNIIAm. rA. 17009 APP', CODE 717 24til4911 

16o I~~V 1 0 IlTAQT RESULTS 

-----"7i -7

TI I I I 1 1 ,I I 

I I V I ItII 

3-20 ~r I I~h I 

IA-~ -7

43T T IjF 

ci 

80 ±fH- -I 

70 I _ -1 j-ii 70F ~ f Ih ititt 1 1 tr 

LII~1t~ 
0 - - 7,- - :I

It I I 

40j 

o _____ 1 l1J 7-! 

-T TT 

frit 

SSD ORM ,1--MS. RDR TO-



- ~, (jj Page l of 2 ( Report D-te 

-- STEEL Test Reportof 1 Inlet Nozzle For Combustion Engr., Chatty 

, Of Tit.nmn recits Corpotat.oi or Anefica Our Order No. 612-1111 It eI 1 Customer's Order No. 43-8 3310 

BURNHAM. PA. 1700 Car No. Specification SEE COVER PAGE 

METALLURGICAL DEPARTMENT 

Report Ref. CHEMICAL ANALYSIS 

HEAT NO. C Si P Mn S Ni Cr Mo V AlI Ti 

EV-1926 .22 .26 .009 .59 .009 .70 .31 .66 .028 Ladle 

.22 .28 .010 .65 .010 .68 .35 .61, .022 Check 

VIELDSTRENGTH Ir) Vo ELONG HED.. IMP'ACT C,4TA 

HEAT NO. . SEFR NO. TErGILE ) 0.2 OFFSET 0.02% OFFSET n 2 IN. of AREA RINEL L oF[. L.s ar.E cna 

EV-1926 4C-926 0 92,500 72,500 23.5 65.0 Tang. 00 + 10 55 37 -.0 0 
180 92,000 73,000 23.5 66.0 43 27 .033 

Tangentiel Specimers 41 0 .032 

DRO WEIGHT T_ST 1800 + 10 5 " 0 .I 

Location Te mo. 82 69 .058 
1 o 200 = Brcak 57 33 .045 

00 +200 =No Break 

1800 +100 = Br reak Prin ipal dire tion of 

00 +200 = No Break work duri g fo -ging - ta 

1800 +200 = No Break 

DTT= +1 0
0
1a 

HEAT TrEA; I ENT OTiiER I ESTS 
(2 10 HS H71 NOTES ISEE ATTACHMENTS) ULTaASONIC INSPECTED PER.  

OF UPi H11OLD N 1C 

1620 6 10 Wator Quench DRoP WT. NOT E MAGNETIC PARTICLE INSPECTED PER.  

1280 4 13 Air Cool 
S i:uJ ated Post Weld Heat 

Treat ment JOMINY 0E 
1150 +250F 40 FCe. cool to OTHER 

6000F e 100%F/Hr.  

THIS REPORTICERTIFIE HE ADO rhESULTS CORRECT AS REPORTED AND 
CONTAINED IN THE C PANY R D. / S./



Rr.age 2 of 2 9 c 

oT1Inlet Nozzle For Combustion Engr.,Cha.tt 
, STD SELTest Report of 1IltNzl o 

o0-son of Thiaiun Mctwas Corpoajiaon ol America Our Order No. 612-1414 Item 1 Customer's Order No. h 3-83310 

BUnNHAM, PA. 17009 Car No. Specification SEE COVER PAGE 

METALLURGICAL DEPARTMENT 

Report Ref. CHEMICAL ANALYSIS 

HEAT NO. C Si P M. s Nb v A I Ti 

Ev-1926 

YiLO STFE.NGTH lcsi) .9 FLN %RD. a ~ ~ *~-> 

HEAT NO. SER. NO. TENSILE (psi 0. 2 %. ot AREA BRIN-LL ------ G _ _ 

BV-1926 426 26F. 
+ 

UP8 1 HAS H 71ci .0 
+30~ 701 0 

(psi) 0 

77 5 6 0o 
62 51 -- 

+3015 3 .00 

14-3 3 0 KG0 o 
52 1 .0 
9 25 19 .020 
19 56 .015 

62. . .~ 51 .0 94 

-8o, 6 30 .00 
0~~~-5 2 19 .02T ST'1 

titA.T TREATMOTHE TE T 

NOTES ISEE ATTACHMENTS) 6 O .02 

OF UP HOLD 

OOP VJT.NDT 0 

HEAT INDICATION 

JOMINV .  

OTHER O 

THiS REPOOT CERTIFIF THE ABOVE RESULTC .. E CORRECT AS REFOTED AND 

CONTAINED IN THE vPANY -OROS 0



ACHM 

TECI-IA.LLO2 I...TT NISIFNT.  
4 -~ 0 

Iat ILL (51.5) 95z-Zl3 TW1410442-C'0 

RAM*S. PENNA. 215-48-7211. TWX 510-66-4918 ATLANTA CA. 404-MDrOse d-2186 HOUSTON. TtLAS. 713-WA:sset 3.2551. TwX 910-t.5171d 

CIr Of INDUSTRY. CALIF 23EDewood O2211. TWX 914554-103 MAASDEN. COnNt, 20ATwr 6-07 * 1.$44) W TNEY AVL 

CEITOmER'S O*TAL No. TZCHAIJAY OLDrk NO. DATE sptuPDC.  

4034612 U97158 8/19 /70 

r NUCk Ax-a T-309L 

HP COMBUSTION ENGINEERING OUP UP., v 
TO 911 WEST MAIN STREET- i : ' 5033 LES. .062E A 

CHATTANOOGA, TENNESSEE 37408 r on R E MP SARE 
L .  

cars.EMENI WE HEREY CERTFY THAT TR R TO-7 7-OVEC 
AND CHEMICAL TESTS AS FOLLOWS AM IS IN ACCORDANCE WITI SPECICATIONS 

HEAT C. M A. Si. S . P. T_ _i.e A_ _..  

'-778-26 01 6 ,31 24.73 2.78 ' _0 

TM TENSILE STRENGTH YIELD STRENGTH I ELON. GRAIN 51j E ROCKWEL' 

128-139,000 PSI 

THIS tS IMPORTANT DATA 
PLEASE GiVE TO YCU ' 

PURCHASING AGENT 

R GALK_



SANDVIK STEEL. I1NC M , 

QU4, EGR 
COMBUSTION ENGEE R l i1 
911 West main Street 
Chattanooga, Tennessee 

o C. w. 1471 

CERTIRCATE OF ANALYSIS 

Material: SANDVIK TYPE 308L STAINLESS STEEL WELDING WRE 

1/16" DIA. X 250# REELS Net Wt. 2000A 

C Si Ma P c
Cast No.  

5-70615 .014 .37 1.75 .005 .007 20.6 9.8 

6/8/70 anreth



L ;.  
DE PEP T 

) JOBUBER 

ICA I  
C HE LLA NLY F -LUTSM 

SAMPLE NO. /3 

LA8 NO.' 

TYPE W! RE Z S 

SIZE W I RE 

HEAT NO. ? 

FLUX s -soa 

LOT NO. .D/6s 

NI__/_________7 

co 

N Id 

7SS 

c 0 

FE



TO I Y /HA'fj r 

JOB NUNDER U E 

CH- ICAL A ALYS S S-FLUX TSA 

"APL N.- 

1A83 NO. j Z-3 A/7) 

TYPE WIRE 1 c 
3 .4 

SIZE WIRE ;_Z 

HEAT NO* 74 . 43 3 2 e, 

. FLUX s oo S onoa 

LOT NO. At_ _ _ ___ - S t. 
.

. E F LU 6' 3o fc _ _ _ _ _ _ _ _ _ 

s 7 

-SI4p __ __I _ _9 

CR 2.3 7o. 4o 

AZ 

s ; _ _ _ _ _ _ _ _ _ 
_______~ ~ ~ ~ ~~gi __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 

I I 

__ __ _ __ _ 9 . 7 7j _ _ _ _ _ __ _ _ _ _ _ _ 

__ _ __ __ _ _ _ __ L _ _ _ _ _ _ .1/-C 

V Y .5 ~ 

77 7777 .


