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Southern California Edison Company

P.O. BOX 800
2244 WALNUT GROVE AVENUE
ROSEMEAD. CALIFORNIA 91770

K.P. BASKIN ' ' . : TELEPHONE
MANAGER, NUCLEAR ENGINEERING : . ©(213)572-1401
AND LICENSING July 22 1980
b

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. i

If you have any quesfions, please let me know. -

Very truly yours,

> S )
,[/'//:)4 VP yA% jﬁ/

Enclosure

“

800729 5620



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 Qnofre 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
OQutlet 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



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
The process used on San Onofre Unit 3

Metal Arc Automatic type.
nozzles was the Submerged Metal Arc Automatic Type.

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

Location

Inlet Nozzle
Inlet Nozzle
Qutlet Nozzle
Outlet Nozzle

Inlet Nozzle

Inlet Nozzle.
Outlet Nozzle
Outlet Nozzle

Pass No.

NN N

San Onofre

Unit 2

Wire Diameter/Type

1/16" / 309
1/16" / 308
1/16" / 309
1/16"™ / 308

San Onofre Unit 3

- 3/32" / 309

3/32" / 308
3/32" / 309
3/32n

/ 308

Heat No.

77820
570615 |
77820 |
570615

4703

L-2482

774292 & 4703
L-2482

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



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 - 18t 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 1nstallat10n of the nozzles into the reactor vessel shell
course.

Item 5
Vessel stress relief treatment.

Response

The reactor vessel assembly is subjeét ﬁo 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) o .

2) National Forge Co., Test Certification, revised 8/21/74
(SCE I1II 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.



CUSTOMER:

CUSTOMER ORDER NO,

Combustion Engineering

DATE: 2/18/71

40-83219

r \NY
FATN AT, TSR N FIE Ry e 8
CuERNFICATION

NATIONAL -FORGE CO. ORDER:

SPECIFICATION:

PzZC
sowat

60~-A-1023

10(B) in accordance
th) ASME-508-Cl, 2

~

ITEM - SERIAL HEAT NUMBER DESCRIPTION®
01-001 see below Outlet Nozzle, Dwg. C-245-203-1, Rev. 1
HEAT NO. C. MN. . P S. sl NI CR. ; MO, VA,
9-8926-1 .22 .80 ,008 .006 .34 .81 .36 .64 .04
2 Check .22 .72 .007 .007 .32 .80 .35 .64 .04
/20 Check .22 .72 .007 .00S .32 . 80 .35 .64 .03
. TENSIL -
Test STRE:GTEH | LBS. PER $Q. IN. Réiuisrzlec/)\N ELONE/A.”ON FRACTURE Charpy @ +10°F
LBS. PER SQ. IN, Yield .27 % ) ‘i AShear TLEN
e‘#m k 102,500 83,500 68.8 23.0 | 1/2 cup. A I 9.0 98% .07g
3 i A 1 103.0 100% .081
' ‘ ' . _ : A | 85.0 81% . .C67
Ol1l#1B 105,000 86,000 69.3 22.5 2/3 cup B 94.0 G3% .Q69
. : B 99.0 987% .073
B 104.0 100% .074
Normalized @1700°F for 14 hrs. |
Quenched @1580°F for {15 hrs. intb water Drop Weight Tests per
Tempered @1250°F for L8 hrs. ASTM-E-208-606T
Test Samples Stress Relieved @1150°F for 40 hrs. l1-no break @|Q°F
1-no break @ -20°F
1-no break @ -40°F
1-no break @ ' -60°F
2-no break @ -100°F
NDT Temp. be‘;ow -100°F ‘

State of Pennsylvania
Warren County-

N !
My Commission expires

.

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

Subscribed and Sworn to

18th  day of.....] February

. [ f.):mmj AR S .Q’;:z.’(. ./3,..!;

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

E.K. OViactt

C-C -/

7/ 70

deposes and says that

Cmbossec Harcon is My

Fose e Boaa PO

i Sty Denreylvania,
jrvine, Warran Caunty, Penntyivania

My Cenvnission Sepires May 20,

Motary Pusdic Set!
1974

LT



NATIONAL F1GE COMPANY
TEST Gl SRICATION

. ‘. ’ s ;‘{\';u( .
by

CUSTOMER: Combustion Engineering, Inc., ' NATIONAL FORGE CO. ORDER: 60-4-1023

¥ : SPECIFI-CATIO_(NE‘ ”-‘!"':.455-18-508-01. 2
CUSTOMER ORDER NO.: 40-83219 o

. o DESCRIPTION:  Outlet Nozzle
DATE:  1/27/71

DRAWING NO.: C-245-203-1, Rev. 1

ITEM;SERIAL HEAT NO. C. Mn. P. S. Si. Ni. " Cr. - Mo. V.
01-001 Lat. 01-002 ; Lat.
Charpy Temp. ZDuct., Exp. Charpy Temp. Duct. - Exp.
105.0 75°F 98% .083 117.0 75°F 86% .087
105.0 75 4% .072 140.0 75 1007 .0%0 =
107.0 75 92% .084 121.0 75 92% .084
'52.5 =10 TTTTT47% 770417 - 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  TT-40 T 343 .029° 746.0 © -40 34%  .039

37.5 -40 . 29% .021 49.5 -40 " 32% .041

30.0 -40 32% .025 , 58.0 -40 41% .04

10.0 -100 9% .007 . 13.0, - -100 15% .005s

6.5 -100 . 13% .003 11.5. -100 12% .002
10.0. -100 15% .004 o 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

\ {\ \ \
Y \J\'\\

State of Pennsylvania
.
y

Warren Count

Before me, a Notary Public in and for above County, personally appeared ...oo.ooovveei RoKe Ovdats.
........................................ ., 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 as contained in the records of the Company.

. - o Y // _—_/‘/
s < ) R
...................... \/.‘('
e Subscribed and Sworn to
this, LL27th day‘}\o - ....January 1971 smboszed Herman is My
’ _ Joomlmeld g REITEPTINNN £~ D SR “lrvine, Warren County, Feansyiveni Moizry roblic Seel
Lovyiriae )t gl ?
ST ..‘.TI.XLO.‘U..m’.)...s,]-iztlvl‘c.ﬂb()h&/. ............................... My Commission Sxpires May 20, 1974
My Commission éxpires t

........................................................................ CORVNINE AL WTILnsGiy
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SO T NATIONAL FC T BE COMPANY
‘ o= f3rye S At ,r;-u ; Al ;"\‘.F“P
VEST CERY FICATIGH
CUSTOMER: Combustion Engi‘neering MATIONAL FORGE CO. ORDER: 60-A-1022
CUSTOMER ORDER NO. 40-83219 ’ SPECIFICATION: P3CLO(8B) in accordance |
R S . With ASME-S508-Cl. 2 |
DATE: 2/18/71 . R |
: |
ITEM - SERIAL HEAT NUMBER DESCR!PTIO_N' }
01-002 see below | Outlet Nozzle, Dwg. C-245-303-1, Rev. 1
HEAT NO. C. MN, ’. s. st. NI CR. . MO VA,
~9-8936-1 .22 .73 .009 .005 .32 .87 .34 .65 .013
Check .22 .75 .007 .006 -.33 .86 .35 .63 .03
Check - .22 .76 .007 .005 .34 .86 .36 .62 2
TENSILE ' T ~
TEST STRENGTH LBS. PER SQ. IN. Réiuﬁfzﬁ” ELON(,;ATION FRACTURE ! Charpy @ +107F
tes. PER sa. IN. | Yield .2% % | '# “@Shear Lat.ZI-
i2A o 100,000 82,000 69.9 26.0 1/2 cup A ! 114.0 90% LG77
' ' A} 92.5 71T .07Z
o A | 115.5 927  .083
01#2B rev 99,000 | 80,000 71.2 26.0 |- 2/3 cup B {112.0 79% 082
B | 91.5 067%  .0063
B :124.0 84% .087
i
. !
Normalizeqd @1700°F fdr 14 hrs. |
Quenched @1580°F for |15 hrs. intp water ) ‘
Tempered #1250°F for |18 hrs. Drop Weight iTests per
Test Samples Stress Relieved @1150°F for 40 hrs. ASTM-L-208-goT
' S l-no break d 2077 -
; 2-no break ¢ ODFﬂ
' 1-no break & -10%5-
l-break @ -70°F— |
l-break @ —:Our‘ 1
NDT Temp. below O°F |
; |
- s 77T
State of Pennsylvania } C-6 7//7 u‘i—’
W : ss: : _
-arren Caounty ‘,///7 )
Before me, a Notary Public in and for above County. personally appeared E.K. Oviavt :
Engineer of Tests of the National Forge Company, who being duly Sworn according to Law, deposes and savs the

the above Report is a true and correct copy of tests shown on our Laboratory Ruecords, .

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

1A

Subscribed and Sworn to
this......1 Bih.. day of

3 YNy \l./’ oy 4
}.'.2.{.,1.3119..;;,4...7../..).A.x_\-,\'\.K.LL(;.’):.(/.,;,{

. 3
. . i .
My Commission expires

Irefra, Warma Ceunty, Perneyin

Embarred o 1 &
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CUSTOMER: (,‘_ombusti?n Engineering, Iac., CNATIONAL FORGE CO

[

t

CUSTOMER ORDER NO.: 40-

19

\_./
[

DATE: 1/27/71

ITEM--SERIAL HEAT NO. C. e, . S.

01-001 Lat. A 01-007
Charpy Temp. %Duct.  Exp. Clisysy

- €Y s
. saduct.

r
o

N

o)

105.0 75°¢p

A

.Q8a3 117.0

"
‘4

0
SN

NN

105.0 75 40 Lov2 140.0 5
107.0 75 9% LOB4 121.0 75
T82.5 TTTIL10 T 4w .04a1 - 74.5 -310

57.5 =10 55% L040 71.0 -10
03.5 -10 567 53 - 55,5 ~10
25.5 -40 34% S0z , 45,0 -20

6 37.5 -40 20% Nokthl SYLS 0

~30.0 ~40 32% 005 4.0 40

DA

6.5 -100 Nalel
10.0 -100 159 L004

~
w
N
o

002

. 5
10.0 ~-100 L0O7 1
' ]
1

3.0 =150 5% L0000 e (e :
2.5 ~150 S5 001 6.0 ~150 36
4.0 =150 - 1455 .003 ' 5.0 =150 S

State of Pennsyleenia
’ ' . 551
Warran Cnunty

Before me, a Notary Pubiin in end for shove G ounty, personatly spanetrod

...... g
........................................ ,oef the Mational Foo an vomp i baing coly O
Repart is o Gue wnd correct copy of testz anconaingd in the rrooics of Uhe Coi iy
. . U Cn L
’ . . ST A PR :
- i IRTUS SO G PV R .
Subscritd and Swoin o
_5' . o ! 8 by R o co T B
[EANPRS b 4 ez
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WNATIONAL FOL 35 COMPANY | So-3

ATTACHMENT 2v' TEST CERTIV ‘CATION REVISLD 2/2)/74
g;;(_! 1 of 2
“TOMER: Combustlon Englneexlng, "Inec. NATIONAL FORGECO. 08 bER:_dC—?DS%
STOMERORDERNO u3 83305 ’ SPEMFKJMIOV AS‘P SA-S03, Class 2,
: o & C.E. Sceec. 'N-P3Ci0 (c) Modified
“M-SERIAL NO, : DESCRIPT_ION: .
" ' _ ; {4558 - //
1-001L ! : Outlet Nozzle, Drawing C-245-325, Rev. 1
. 1 e 37 ,:;/,) / —\/ -;
sntract No. 72170, Job or Acct. No. A-98014, and Code #C-6830 YRSy
ITEM-SERIAL HEAT NO. C. Mn. P, S. Si. Ni. Cr. o V. Cu.
1-001 11-5108 .21 .75 .007 .017 .25 .83 L4l 62 LOu 07
CHECK X6 .19 .75 .008 .0l19 .24 .85 Ll 84 .03 06
X12.20 .76 .009 .020 .25 .84 .42 o4 33 05

: TANGENTIAL

roa

Q#TMAAEE l YIELD . ‘ B ! o i e | Do
TEST sr§2§E¥h I - 2% ELONGATION REDEf"Vd | DHZAR ! oo Zap
; PS1) | (P.35.1) . REA ; i
‘Yaz:oo 88,500 | 69,500 25.0 723 | 9E EEEE
©:00 | 86,500 { 66,000 25.0 72. 5 : aﬁ ’ [GDJ 12
. ' | : 5255 : S : LG8
RMALIZED|E& = 170C°F for-16 hrs 5734 U e
USENTITIZED @ 1580°F for 15 hrs iosux §2.0 ! .060 6:09
“MPERLD €& 1290°r fo’F 8 hrs 475 75.0 | .033
RAIN SIZE| 6-8 ! L L
ST SPECIMENS STRESS RELIEVED & 11500 - 259F, for 40 hrs, Furnace cooled 7397w
» below 6L0°T ? ’ : i
:EC OF MERCURY CONTAMIMATION ' Lo
JUND FLUTED INGOT 1OLD |
LECTRIC MELT VACUUM Drc;\ssr.o STEEL i
|

te of Pennsylvznia -
irren County
' W.o Gl Baxgaer, Jo
Before me, a Notary Public in and for alsove County, personably appcarad UOTRI LT PR USROS

of the National Feign Coapany, who being duiy Swvorn accordirg ¢

correct copy of tests as contained in the records of the Company.

Subscribed and Sworn to » ’ o

......... “Vi"w..'.'“""”""C”.'I'.",.,":“—‘.‘.':‘.:,"'.“"-'“'.H”,”,“’”f”\”";.' -
My Cirnan n trpres Jo., sy 2198

SALLY v,
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TEST CERTIF HIATIGN

@ge 2 of 2
STOMER:  Combuszion Engineering, Inc. NATIONAL FORGE CO. ORDER:  55.7030

STOMER ORDER NO.: ..43-83305.

EM-SERIAL NO.:

1-001 :
REPORT OF CHARPY IMPACTS Y 12)
SMPERATURE  FT.LIS. % SHEAPR LAT.ENP. TEMPERATURE FT LRS. 94 § LAT.EX?®
180°F 135.6 100% .101 @ -50°r 13.5% 5% .012
132.0 - 100% .10 (N 19.0 11% .015
132.% 100% .013 (a) 38.0 22 .03
135%F 134.3 10056 .0S0 @ -100%F 3.5 9% L0029
127.6 - 100% .085 8.5 118¢ .009
125.0 10034 .080 7.0 3¢ .0C3 =
60°F 83.0 6 1% .C62 @ -140°F 2.5 EES 503
112.0 73% .073 4.0 354 .00y
110.0 77% .075 5.5 3% Gos
. ‘ DROP WEIGHT RESULTS ' |
@ : ’ 2 No Break 1 Break ' |
Y 12 -10°r -20°F
o TNLT |
Y 6 -10°F -20°r

(a) Investigation of lateral =xpansion figure of o013 mm indicates

requested from supplier. /\,be/g 4/ E A J L{ /L,x /F9EC

~Lesley Se aeﬂer, SCV]Pro_jeut Q;-\fSuDV o

‘ate of Pennsylvania . .

‘arren County | *°

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

of the Nationul Forge Company, who being duly Sworn according to Lave, denoses wond says that the

correct copy of tests oy contained 10 the records of the Comgeany. :
// Pra 3
LT .

/
Subscribed end Sworn to - -

3 ! '
@ ............... c\ﬂfﬂ 1..5. s \ewiears B
'y Commusyion expiics. .. (' ................... Fbonnd Merarn by g, S('ll\ ]L{ A

Ie i, - _— .
\lrh, asr s A T RN Y __‘I_,_/ P’!xl'c St‘nl

My Commin.on Ty, J

1

G g ?‘ !\,.'*C

|
|
|
|
this is a typographical error., Corrected daua sheet hag been ‘
SALLT |, VLVLAS
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TEST CERTICICATION

® .
‘ RREVISED  0/% 7Y
wge 1 of 2
ISTOMER:  Combustion Engincering, Inc. NATIONAL FORGE CO. ORDE c0-703Y
USTOMER ORDER NO.*  3-83305 spsmpnyuwon:'Asﬁé‘éx-aof, Class 2,
: & C.E. Spec. H-P3C10 (¢} Moairied
TEM-SERIAL NO. DESCRIPTION :
o T ( 6 F£350- 2L
11-002 Outlet Nozalc Drawing C-246-325, Rev. 1
‘ontract No. 72170, Job or Acct. No. A-98014, and Code #C-6330 ;{21/’;§9
ITEM-SERIAL HEAT NO. C. Mn. P. S. St Ni. Cr. Mo. V. Zu.
'1-002 11-5108 .21 .75 .007 .0Cl7 .25 3 .41 .62 .Ccu .07
CHECK X6 .20 .76 .009 .021 .25 .85 .42 .65 3 .05
X12 .20 .76 .009 .023 .25 .86 42 .65 .03 .06
* Y=Tangental
ULTIMATE YieLD IER | !
- TENSILE % REDUCTION J |
TEST STRENGTH % ELONGATION oF W OSHEAR | | LAT.EXP.
_ PSS F.S.1) _ AREA l j ‘
tggz | IEETER
- 1Z7:00 88,000 67,000 25.0 A 195 L £2.0 L ouy
©6:00 ' 88,500 68,3500 25.0 70.07 0 wE 0 790 IR PP
A BT
RMALIZEDI®  17C0°F for 16 hrs N CE R RGEE
WSENTITIZRD @ 15309F!for 16 hrs 73% 1660 . L070 v &0t
"EMPERED @| 1290°F foy 8 hrs 379 GU.G .0635
‘RAIN SIZE| 6-8 . )
ST SPECIRENS STRESS BCLIEVED 1150942597 fdr 49 bhis, (Furncee cgoled 750F/in
"o below 6 0YF B - o
REE OF NEYCURY CONTAMINATION R
‘OUND FLUTED INGOT .uLo ER R
LECTRIC “tLT VACCUN DHGASSED STEET NI
L _ _Z

tate of Pcnnsy!vama

arren County

Before me, a Notary Pubilic in and for ghove County, persanally epnearcd

of the National Fo:ge Company, who Lemg duly Swor

Cereect copy of tests as contained in the records of the Campany.

noaccording 1o Lave, ceprones

B A A L ST N e

Subscribed and Sworn 1o

"‘i‘ .............. Aurust 19,71
Yl
%(/\ \)) A e
My Comngsi i
Y 13510n Lx:m»s ............................. [RRUSIY RN TP [ A CITTR T PPTIPe)
llvln'- Woae o '
vnof sty B PO KR TS P PO e
PG e ey L, W
Y A

Sz -3




.1'\/.(11191\/}11_, Ll G ‘b\J’.L'f'.i.:’_/u’ 2
' TEST CERTI! ICATION

USTOMER:  Combustion Engineering, Inc. NATIONAL FORGE CO. ORDER: 60-7G34
USTOMER ORDERNO.: - 43-83305 - ' S B R

TEM-SERIAL NO.:

11-002 _
RCPORT OF CHARPY IMPACTS ( Y12)

FMPERATURE  FT.LRS. 9% SHEAR LAT.LXP. TEMPERATURE  FT.L2S8. % SHELR  LAT.ZXP.

: 180°F 127.0 100% .095 @ -50°0F 2

5.0 20% .022
127.0 . 1009 .096 8.5 1uss - .0G7
. ' 135.0 10024 .095 20.0 G J16
T 135°F 132.0 1003 . 090 @ -100%F 10.0 53 010
133.0 10038 .083 13.0 ISP .01L =,
T 131.0 10057 .090 9.0 acl .009
' 60%F 110.0 77% .081 e -1400F 3.0 3% .Gud
: 110.0 80% .073 3.5 358 .005
111.0 A .082 L0 53¢ Qou
Q . | DROP WEIGHT RESULTS
2 No Break 1 Breal
Y 12 - =10°9F -20°9rf
‘ TNDT
Y 6 ~10°F -20°r
wate of Pennsylvania . -
arren County : 55
. ) N FEe e 4 an Tn
Before mie, a Notary Public in and ‘or above County, parsonally ajp.peared ... fi.',...g.'...4.‘,.'fff.’.,'f.‘.7.'..,‘..A.‘ﬂ.‘..,' ..............................
of the Nationul Forge Company, wiho neing duly Swarn aceordhng 1o Lawe, €970, und se nel e Lhine POft iy Lot !
correct copy of tests as contained in the recards of the Company. /" ’
I A A R
) ,,/:/r/’—’{/_/,’/(/‘:’: /’*/_«/ ...................................
Subscribed and Sworn tc . . ==
this o 2O Gy o Mupust 19,01

............ ’ nnind Hernon B My e
IVIne, Ve "
R W0, W 4 8 Ly, p\""’,'/;/'-

tA Mty p
Ity Comarignin

Lfargy J..~\.m:y 2, 1973
SAULLY |, ViV



Mational Forge Co.
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BURMN 14, PA, 17003
A enteflary o0 rmeonr ead Cacimany

ME"A'I\L'..‘J.'I‘GI AL BEPATTTLIIONK

ASHe S&-500-03, Class 2 &s moad. b N-P3CI0r)
. N . . . - Momy e
Specifieation_. . . _ . Car MNo. __1T

S .o Tenalla Yicld Ylonz. | Relaction
T MATETRIAL " " . Per Cout | of Arew - -
HEA . : Bilrength Btomsts 1o 8 lnctes| Per Cext| Cars.

Ttem #1, Dwg.| C-245-3L-1, Refv. 1,
Code C-6410

”/o 86000 | 68500

AV5602 | 001-1195 26.5 | 71.5| .20f.21 [.co9 .70 |.0930.87 |35 |.3 |.033
e e 180 | 86500 | 65500 | 27.0 | 71.5|.20 |.21 |.010|.70 |.010].70 .33 |.46 |.03L
e rm a T T i waras volel LGSl IO T i ~ 21T As am AT AL e em A e 0 bt
AVIOLY | GOW=1150%70 | G300 | 65000 4 27.0 rU.Syecr ¢ 17 1.0L0 LT (LIS LTS Lo L ey TiEeT
e 180 ] 85500 66030 27.0 ] "70.5% .l9ﬂ'.l7 JO11 &8 |.0121.585 37 o2 §.0251
V-Notch Charply € +10F = Ft.LHs % Shiar Lay. =Zxi.

00W-1195 0 110 g9 L0358
h 10U ch G0 -
- | 109 %9 .02
180 106 ' 8 .03k
112 61 L0719
103 3 | .05
004 -1196 0 gh 37 . Lol B i
q'g' K Y 3L | es 010 ! e
= L3 |36
- - | 180 86 ' | e )
109 2 |- .05 7S Y
- _ 65 38 .05 - '
F.A.T.T. = Temp. | Ft.Lbhs. g Fig. Lad. oo,
00i/-1195 +130F | 161 100 L1
e 150 100 .c4

i

)
[N
I
=

\\
N

=,

L7 100 .0
+707 135 77 .Gt
118 : ' 77 Ny
: 12L ' 82 '
+108 106 56 -

. 112 , 1
103 55
-5o% . 26 1k
: 50 27

BN

~NAGHETA g NO T ) v O o O

.......
LD OS OO0
LSO EUN SRS S 1

L1 22 g | é |
21008 |9 3 & | o
I 0 ppE: ! i f
e - 0 Gz 5 |
004-1196 +1307 | 1L9 1007 047“‘ B R S
155 100 12
: 150 108 ER
#7208 | 121 73 o3 |
0 113 5 |05
: ' 129 b S L0833
(Cont. : I // A1 ﬁ

\T-;\
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m A DIVISION OF BALDWIM F ACHANILTON CORFORATION ™ -
4, PAL170L3 )

[RETSS

BURN

A ratsttivey of

LUTYALLDRGH

PO A

revgrr nnd Covrvany

L RIRPANITLY

=

zeiw }

Svecifieation .. _ZC T T Tl L
HEAT MATERIAL Teosia T R o CHEMICAL ANMATLYOIS
Birerath | Oienrth oz losha| Per Cent| Cmst. | &4 | Pacs, | i :';
F.A.T.T. = Temp. Ft.Lhs. <OFLG. Lad.
00N -1196 +10F ° | 86 sl .oli9
I 109 62 L075
65 38 035
-207 LA 30 -0:40
32 g L0308
N 50 39 .cl
-50F 19 .0l

Nil Ductilif

-100F

v Trans

7
12
L
b
I

L tion Te:

noeratiyre:

00.7-1195 +20F
00:7-1196 o°r
!{ Heat Treatmint:
1625F - 6 hrs. un -|9 hrs. #old - waker
1280F - L hrs. up -17 hrs. hold - |air
‘Additional Heat Treitiment: ¢f SSD |Test Epecimens:

Magneﬁic Par

1150F +/-25

Ultrasoric i

Sworn to an
beforzs me t

ticle i:

his 29th
1971.

" - LO hrs

nspected

i subscri

. o

8

PRTNEEE

spected |t

@]

QD

o
T.
vd
o
(@]
“_J
O
S

7
pa—

)

]

Fa

- P
QO [euntivd o2

- N
rounn

P
o O
i WL o]

PO WD o 1Y B P
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r/nr.

RICHARD G. HO

PO LA, Metary 2ublis

2]

i

B R

€.

,.,.
"
b,
I3}
O

3

cr

Burruam, Miftin Cs., Pa.

My Commisiisn Sxpire: Octoker 31, 1974




ot | (RN EEEEER ‘
Cev et gf{ig] | ! \OWFTONOFBALDILII Hmdﬂ\ONCLQrOuMlA(//—\

. BURMHA *
A sarsidiary of 2

. PA, 17022
nour sud Cemzany

METALLURCIC,

DIEZPARTTIILNT

‘
o
'

2.13
{ Our Order_--_-__é.]'_;_];‘.z_% _____________________________
ASHIE SA~7
. ; Sceciﬁcation-mmaw_“._ .
—i f ' ‘ Texsla Yiald Tt | Ealectien L _ANALITSIS
fm‘,“' lAT:.'?’.L:\L Btrengih Eroasth 1:_3_5; _\m _P:L:_AE'\- E:t: »E'J: —PAP-T:n Cul N, E Cha My,
; { Ttem #1, Dvrg C-2LS-4oL-1, » by, 1
! \ Code C-—éhLQ
L Contract N..|71170CuP
\ Job No. 4-97435 ]
\ -
T6U U CQY-1579 0} 3500 | 65200 | 26.0| 9.0 | .19 26 |.73081 .65 SO7( .36 .33 S
*" . ‘ 18'0 8LOUC | 63500 | 27.0 70.5 | .2C }.27 |.0081.85 | oot .osl.3v 141
\ Vliotch Cnar"y ¢ +10] = Ft.L}s. 3 Shzhr ’ Lei. much
!
,; 0 91 :0 .Dg3
e 87 53 153
oo 86 57 REHES)
180 60 LS NI
79 0 el
10l FA .550
” F.AT.T. = [Temp. |Ft.Lws. t2 Shepr th Z1o.
' +130F |[1Lsb 100 .'%72
150 100 7l
1.0 > Hel
+70F 95 H2 152
! 130 rS LEST
129 7l S35
v {+10F 104 L0 @00
o 86 52 L0AS
: 66 L5 53 ) v/
-0 |13 b RN Y 4
5 16 312 B
| .0 13 335 VI
-1008 |17 20 Q10 ’
18 8 210
20 18 11 '
Nil Ductility|Transition Temppratur:t:
Heat Treatment:
16257 -~ & ar4. up - {2 hrs. hold -
12807 - L hrd. up -17 hrs. hHold -
Ultrasonic irspectzd |per N-PICLO(H)
Hagnetic Particle ingpected ger N-Pj
] Sworn to and |subscrined befordz me
_ thls 2th dav of Maxch, 1971.
//ﬂ ;7//h”2:-———~ .
oo ﬂﬁa"f/i / 7 //] ,' ’/’ N
‘RICHARD G. HOFFMAN, Notary Public : : 4 s e A 7
Burmkam, Milia Co. Pa. e \\ 4 I 7 /”/5- LR ‘//:{(/1{3:"::. Qe

My Cammisziqn Expires Qetober 31, 1971



®

My Commission Expiras Octobae 31, 1971

oy : Chleiin e Liiemn
: Y ! ! \ DIVISION OF BALD'WIN.! + A-HAMILTON CORPORATION
\‘ LY o : ;] ) BURNH, * PA. 1728) o
L L A mutnlliary of . war nod Comrany
‘ ; HETA' LURGIC 'L DEPARTIASNT
) /
st Report of_.t Inlet iozzle For_._______. _ Comlusiion Znsinesr
\ Our Order______ o] lZ-ll_ZJ _____________________________ Customer’s Order
I]'r; «Q n 1'15Q o \d Yy i ” w’,r‘.l‘_
N SbeclﬂcaflOD.A.i----f’ ______ 8-6 2:b1ass 2 mod.hy A-03012(r) Cir No. --_____--_f_-_;;_;; ________________________
= E ’ , Elooz. | Redustion CHEVICAL ANALYSIS -
TeasCa Tlaid Pear Cemt | o rea =
‘lnf" : MATERIAL Btreagih | Btmacxmb L;x_lgc_h_:_n .P:rACc::-t Crsb |8 | uon | Mezz | gl | omn D one | v | own |
f Ttem #1, Dud. C-2124300-1, i{av. 1
P Code (=610
o Contract N:.| 71170MH
Pt Job No. A-9798¢5
;'Avs'&\aul WOY-1580 0 85500 | ¢B500 | 28.5 |71.5 [.21 | .28 | .01¢ .69 [.010|.57 [.35 |.65 735 |L.
T r—p———""" 130 $3T3C [ 07550 | 27.0 (72.5. 1,20 CCY L WUOY LU LUUS (LS S O3 [LU35 (L
. o
i \ V-Notch Charpy € +10f= Ft.L+s & Shiar Oat, Tz,
\ ' |10 110 595% /080
: 3 107 61 4220 -
| 87 c6 o8k '
180 115 60 Jo87
126 59 037
88 53 B9STS)
F.AT.T. = |Temp. |Pt. Lhs. % Shgar Lat. .
+200F 155 100 .L’J98‘
a 1153 100 396
179 100 4090
+70F 111 69 070
131 7L 137
130 50 1083
-, -Lor | 73 29 .20
61 27 101'7
2 i "/ ) 4 / / - ’
61 27 N I /};‘ 7/
-100F |6 5 N oato il N '
L 0 .09 7 077 /)
. h S : . . :;,(:‘/?'J ‘,// /—‘
+10F 111 56 . 033 :
8l LS nz2
93 sL o
Heat Treatmeht: Adcitfional| Heat Trealimsnc} ¢l 35D Tapt S;iCi";C;T‘.S
16257 - 6 hrg. up - P hrs. nbld -witer |13¢n; +/=257 = L0 wrh. nclld - bea cflaol th ot
128011 - h hrg. up -l? hrs. hpld -alr OJC lOCF/hI‘ max. |
Mil Luctiliti Transition Terperatuger O7F | !
Ultrugonic ipspected| per {I—PP:lO(h and Jdound o ha| catislaciosy !
Magnetic Particle ibspectéd per M-%3cl0(H} and| fourll 2o he sznisfaciorl
. |
Sworn to andpubscrihpd heforp me |
this lSth day of rar-,n, 19711
® | i M%«f |
- //v i
: > 7/ = -
RCPAND O, BUrEviAN, fHarary Puonc 4 i § ,,
Surniam, Mifilin Co., Pa. /\ J ‘- _"'/. -' //I/ '/_/__’ L //ATZ{/;:/_.‘.."""N' Gurllzy Cant:



./ux‘-Am:vwg
STANDARD STEEL

-7

~Page 1 of 6 ".

3 Inlet Nozzles

EY

g sy

Rep

For

ort Date i~

15

1 S
Combustion Engr.-tL attanoog:

Test Report of

Sivision of Titanium Matats Corporatian of America . Qur Order No. 612-1441 Item 1 Customer’s Order No; 43-83310
BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE |
METAL_LURGICAL DEPARTMENT '
_ CHEMICAL ANALYSIS )
£ AT NO. C St P Man S Ni Cr Mo A" Al Ti
'-1879 22 1.27 {.006}.62 010}(.68 .35 [.67 .021 |Ladls
20 | .27 | .004] .62 008 .69 | .30 | .63 .028Check]
“WECHANICAL PROPERTIES I
'EAT NO. ’ SER'NQ' TENSILE fosi 0.2 O:LZE?’STRE()&O%;HO(FOEQET [:/:‘EQLlaNG ::EsgA BRINELL Location I"AIF’PACTF%.AJD}:. % Shear é—‘a;?’t‘;:m GRAIN SIZE .
/-1879 4C-923 OC 91,500 73,000 23.5165.0 Tang. 0°|+10 | 79 53 1.062
1807 93,000 73,000 25.0167.0 ] 77 48 1.061
3 T entiél Specimens /5 48 1.059
' | ang P 180°|+10 | 81 | 50 |.004
7 SN ‘55 | 42 |.04F
’D>§OP WEIGHT (TEST | 78 47 060
Location Temp. le~ ¢
0° 00 k Break @ - /0 ;/& A= /
180° +20° E No Break \
09 +10° = Break ak
1808 4200 = No Break 7 2 / %,
0 +20 F No Break
NIYTT = +10°F Priincippl djfeclt'ion of greatest
wobk duking |[forging - ta*wdnthl
MEAT TREATRENT OTHER TESTS -
-_-‘—L«— -ﬁ:o T - ‘-—L):L\ - SEE ATTACHMENTS) ULTRASONIC(NSPECTEDPER.
oF up HOLO B T B _._\ )
6201 6 10 Vater Quench DROP WT.NOT 0 MAGHETIC PARTICLE INSPECTED PER.
12800 4 13 | Air Cool HEAT INDICATION [ '
imuiatcid Post Meld Heat LOMINY O
capment ,
150] £25F 40 Tce. cool to OTHER 8] /;
600F @ LOOF/Hr. | /
. ) ~,. ) THIS I’{UOiﬂ CERHF‘ES THE APC)\/E H[jUL S/\F(E CORBRECT AS REPOATED A '\D
| } )cwmmmm T) foh wmv a conoo Z % /\! _
! A / / /// T ) e

oA



m:ﬁmms-r’ Page 2 of 6

'STANDARD STEEL

Test Report of

K )

3 Inlet Nozzles

For

Ship, Date
Report Date

121 g

Combustion Engr.-Chattanocoza-

DROP WT.NDT (]

HEAT INDICATION [

JOMINY 0

OTHER O

tAAGHETIC PARTICLE INSPECTED PER.

THIS REPORT CERTIFIES, THE ABOVE RESUL

1ONTAWEDINTHi;2;:ANYHEC Di//////
| i .

LEz

7 ABE" COHRECT AS REPORTED AND

. ///(f)

i

\vision of Titanium Matals Corporation ot America Our Ord.er‘No,l 6 12- 1441 I tem 1 Custqmer"s Ordar No. 43 - 833]_0
BURNHAM, PA. 17009 Car No. gpec;ﬁmon SEE COVER PAGE |
%ETALLURGKHH.DEPARTMENT '
CHEMICAL ANALYSIS
TAT NO. c Si P Mn S Ni Cr Mo " Al Ti
-1879
ECHANICAL FROPERTIES
FATNO. SER.NO. |} TENSILE fps) 0.2% OZ‘FESEEQSTR?O(;;HO(:;QET | B2 | of AneA BRINELL Location T NN  Shes Eepavico] GRAIN S12E
-1879 4C-923 : TANGENTIAL F. 4. T.]T
' - +100]109 88 .084
121 |1 . d?
__{115_]100 [.08&
+ 601103 ge | .076
94 7200 00
|85 66 |..064
0} 62 41 | . 049
64 45 | .050
. 53 | 33 |.042
230] "407 20 | 031
37 | 24 1.029
132 1 20 L0270 ‘
7700 25 147|017
20 {12 ].015
| 22 | 12 ] .016 .. ®
110 "6 O | .004
11 - 41 .009
9 0 {.008
ATIREATAE iNT OTHER 1£5T8 S o
5 i TS “Tree (SEE ATTACHRIENTS) ULTRASONIC INSPECTED PER.
aa up HOLD
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+1,00

+2C0
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/4:1‘01\09-7@ Page 3 of 6

' STANMDARD STEEL

Test Report of

3 Inlet Nozzles

Ship. Date __
Report BAa

For Combustion Engr.-Chattandoga

.ntionoliTuamum Metals Corporation of America .OurOrder NO.. 612“1441 Item l Customer'sOrder No. 43"83310
BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE
AETALLURGICAL DEPARTMENT
CHEMICAL ANALYSIS
?AT NO. C Si P Mn S N Cr Mo \% Al Ti
-1882 .16 | .24 | .010] .65 010/ .70 | .29 | .61 | .026 Ladle
16 | .26 | .005 .65 | .008 .66} .29 | .61 | .026 Checlk
MECHANICAL PROPERTIES
-1882 4C-924 03 87,000 70,000 ' 26.0(71.5 Tang. 0°|+10 | 106 56 {.079
. 1809 87,500 70,500 26.0172.5 105 591.079
L Tangential| Specimens A o 109 65,.082
© 180 +10 | 100 591.078
’ ' ‘ 109 60 |.08% .
T T:‘ r’ . 2]
Locacion Telp. . : :
Q0 0° =l Break . L0 4l
180° +20° = No Break C/‘ /d a4 / 2/
09 +10° = Ho Break A,
180° +10 = No Break A2/ /[
NDTT = 0°F ; 1
o Princippl dilrectilon off gregtest ‘
work during [forging - tang%ntial. :
HUAT TRLATLEAT » SRR TLETE - - i ]
rns | s T R 7 (SEE ATTACIEMENTS) © ULTRASORNIC INSPLCTED PER.
B WL—JF—— _ L\"}l 0 o ’ “
2006 10 Water Quench DHOP WT. NCT 0 MAGNETIC PARTICLE INSPECTED PER.
20 4 13 [ Alr Cool HEAT INDICATION (]
atated|Post [Weld Heat ' - o
afment : JOMINY 0
0| 4+25F] 40 | Fce. cool to OTHER: 0 y
600F @ 100T/Hr. ' i _ 7
"> o THIS REPOKT CERTIFIES THE ABOYE RESYLTS ARE CORRECT AS REPORTED AND
A CPNTAINED IN THE ,’O.‘.‘APANYIf(E/CORDS'/'I' & iy .,/ [\ A
-- ' SIS pszesreal A )




SNip. wale

/;53’9;” Page & _Of 6 | | ‘ ' ' " Report Date l?.—@l‘\

STANDARD STEEL Test Report of 3 Inlet Npzzles For Combustion Engr.- uatt:ano_ogé
)Avh‘lon of Titanium Metals Corp_oullon of America Qur Order No. 612"1441 Item l . ' . Customer’s Order No‘v 43_83310
BURNHAM, PA. 17009 Car No. Specification SEE COVER PAGE : .
METALLURGICAL DEPARTMENT ‘ - '
CHEMICAL ANALYSIS '
ZATNO. - C Si P Mn S Ni Cr Mo v Al | Ti
-1882
ECHANICAL PROPERTIES
| o ' TANGENTIAL F. AL T. [T.
- .1882 4LC-924 ' F100[ I56 | 100 |.090
o : 158 | 100 |.0%1
. : : B 162 | 100 |.093.
- | | | - S 0] 1o el MOEER
| . : . _ : 139 81 1.0c4
1134 80 |.085
=730 7014171056
60 30 |.047
o 80|42 1.059
TS50 75 |45 1.057
65 33 1.049
bt ) 211031
| -770{ 14 1713 1.011
| 14 | 131.012
423120 1.018 |-
-110 6 1 01(.004
2 .
71 81067
TTVEAT RE AT ' OTHULR TESTS LT RASONIC INSPECTED PE s
ro 'Uib P:()KID .ngs (SEE ATTACHMENTS) S . . ER.
DROP WT.NDT 0 MAGNETIC PARTICLE INSPECTED PER.
HE/\TINDIC/\TION D
JOMINY» ‘ 0O
OTHER. 0

- . THIS REPORT CERTIFIES,THE ABOVE RESULTS ARE CORRECT AS REPORTED AND
m ‘}C_ONTAINED IN THE,GOMPANY RECORDS. p ‘
» . ’ R A d l)

s g e
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'/1A13Q9.7‘_Page 5 of 6
STANDARD STEEL

nvision of Titanium Metals Corparation of America

Test

Our Order No.

3 Inlet Nozzles

Ship. Date
Report Date

e

Report of

612-1441

Item'l

For}

Combustion Engr —Cbatrpnkogé

Customer’s Order No.

SEE COVER PAGE

43-83310

_ BURNHAM, PA. 17009 Car No. _ Specification
METALLURGICAL DEPARTMENT . .
' CHEMICAL ANALYSIS
ZAT NO. o} Si P Mn S Ni Cr Mo \% Al Ti
21925 |.22 .29 | .010| .64 | .0L0f .69 .33 { .66 | .027 Ladlee
- 23 1.30 | .010/ .68 | .011} .70 | .35 | .64 | .028 Check
1ECHAMICAL PROPERTIES
N : - . YIELD STRENGTH (psi) % ELONG| % RED. IMPACT ate
EATNO. SER-NO. TENSILE fosi) 027 OFFSET G 07%ORFSET |in2IN. | of AREA BRINELL Location o sSéJi‘ %, Shear Erpanace| GRAIN SIZE
-1925 4C-9725 0 9LI,DUU 772,000 24.5166.0 Tang. 0°]+10 | 52 L6 |.045
3 1809 93,000 72,500 24.5167.0 58 | 38 [.046
w . . | 60 | 42 |.047
Tangentiall Specimens 180°| +10 | 52 41 1042
78 53 1.05%
i ) T
i DROP UEIGHT‘lESI 34 31 028
Location Temp. I |
0o Og = Break \Cl — é; 5 ;2ﬁa’~3
1809 +20O = No Break
0° +lOO = Break B
1800 +20° = Ho Breals 7)) 70
- 00 +20% = No Break
a1 - _ O . . g
NDTT = +10%r Principhl difectijon of gregtest
wolk dufing {forgijng - |tangential.
HEAT TREATSFHT OTHL R TESTS '
; TR R e (GEE ATTACHMENTS) ULTRASONIC INSPECTED PER.
o uP HOLD o . .
)U 6 10 Water QUChCh DROP WT.‘NDT \ 0 MAGHETIC PARTICLE INSPECTED PER.
01 4 13 Alr Cool HLAT INDICATION (] ' ' N
sulatediPost fWeld leat LOMINY n
cajment _ ]
bO +25F| 40 | Fee. cool to 1 OTHEH N /5
600F @ 100F/Hr. Ty
THIS REPORT CERTIFIES THE ABOVE RESULTS ARE CORRECT AS REPORTED AND
\ CUJTAmED.NTHLCOﬁPANYREQOHDS, / Ve A
Z = Long T VAV
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STAMDARD STEEL

wvision of Titanium Metals Corporation af America

Page 6 of 6

Test Report of

3 Inlet Nozzles

9

For

Stup, Date

Report Date 12-184

Combustion Engr.-

Jctanooga

Qur Order No. - 612-1441

Item 1

SEE COVER PAGE

Customer’s Order No.

43-83310

DROP WT.NDT O
HEAT INDICATION ()

JOMINY 0

OTHER O

BU_RNHAM' PA. 17009 -Car No. - V_Specification
AETALLURGICAL DEPARTMENT |
' CHEMICAL ANALYSIS
ZAT NO. C Si P Mn S Ni Cr Mo \Y Al Ti
-1925
MECHANICAL PROPERTIES
EATNG. SER.NO. | TENSILE (psi 0.2%o:‘FEsLegsmEof.\i)g;Ho(Fp:is)ET n5in | of AREA BRINELL Location T NN Expamos] GRAIN 512
TANGENTIAL “F. A, T.T.
, 90 [ 113 1001.075
'-1925 4C-925 %%8 %88 .8;%
Y60 {793 731,070
| 110 | 100 |.07°
|86 | ©691.002.
+30 5077740 {. 041
43 42 1.036
" 52| 471042
-30 26 31 .019
32 | 231.022
1 .30} --22-021-
60 | 18} 151.012
22 1" 14 ].014
17 14 4.011
-90 9 5 1.004
7 31.003
, 9t 0].003
o | RS mzian;m A nOTES (s;t:EO/H{{L/?CT«EASJ(\S:]s) . ULTRASONIC INSPECTED PER.
af ur HOLD ]

MAGNETIC PARTICLE INSPECTED PER.

TH!S REFORT CERTIFIES THE ABOVE RESULT&. ARE CORRECT AS HEFOP1 ED AND

CONTAINED IN TH.JLO MPANY RECOR
;&‘ff\\_‘
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. . i Pare I . Report Date 13' 23—
y L age -1 of 2 , _ ] '(“" ] 4 S .
J"7 STAVDALY SYEEL Test Report of 1l Tnlet Nozzle For Combustion Engr., Chatts
\ /,c of Yitanim Aetals Corporation ot America Cur Order No. 61 Q—l)llll Item 1 Customer’s Order No. L&3-—83310
/ :
BURMHMAN, PA. 17009 Car No. Specification SEE COVER PAGE

"METALLURGICAL DEPARTMENT S : ' o

Report I\IO 181 Ref. CHEMICAL ANALYSIS
HEAT NO. C ‘ Si P AMn S Ni Cr o \" Al Ti
EV-1926 .221.26 {.009].59 [.009].70 [.31 |.66 |.028 | Ladlle

.221.28 |.010(.65 |.010}(.68 |.35 .64 |.022} Check

MECHATITAL PROPLRTIES

o R : . YVIELD STHENGTH (o2i) %ELONG| . HED. N - OACT LATA ] ol
HEAT NO. . SER.NO. TENSILE (psi) O_?‘L«OFFI—SET O.OQ%OFCFSET !;nle. of AREA BRINELL. LLOC:‘L;n[ oF } RS Sitvarﬁéc"-):n';‘r'un—
. T
" EV-1926 Lc-926 0P 92,500 72,500 - 23.5]65.0 Tang. 0°l+ 10|55 37 |.oL0
, -,4 180pP 92,000 73,000 23.5]66.0 43 27 |.033
' Tangentigl Specimer|s L1 30 [.032
DROP WEIGHT THST ) 180°|+ 10} 5+ SO LGRS
Location Telmp. , ) ' 82 69 [.0538
0° -20° = Brdak > i 57 33 |.045
180° : 0° = Brdak : K’é :Qf 9/
0° © |+20° = No [Break . ‘ ’
PY . . - .
180° - |#10° = Brdeak 774/7/ﬂ _ Prin¢ipalldireptionfof g[:.e;-;
0° ' +20° = No [Break vork|during forgingj - tepnge
180° +20° = No |Breeak
iDTT= +10°H
HEAT TREAININT J OTHER TESTS - .
IO RS ] hias NOTCS (SEE ATTACHIMENTS) ULTAASONIC INSPECTED PER.
oF ue HOLD
16201 6 10 Water Quench DROP WT. NDT 0 MAGNETIC PARTICLE INSPECTED PER.
1250 | 4 13 Alr Cool HEAT INDICATION
Sizuilated Post WYeld Heat ' 0
Treatfment: JOMINY 0
1150 125017‘ Lo Fce. cool to OTHER : 0
600°F @ 100°F/Hr. | ) A
’ THIS REPORT,CERTIFIES/THE ABOV/L’,hESULTs ACCORRECT AS REPORTED AND
| CONTA:NEDWTHEC/N?:ANY R},LO Ds./,‘ 0. A s A
. R N VARG pr ot P ,/-/ ) -




il

: /:’v'f-:q.aac 2 of 2 o . (; _ v chﬂrll)gte:*u_zifs—_ o

/_{ < ™ . Y ’o— -
| //,,. ST{‘:fo.".ﬂﬂ STEEL Test Report of 1.Inlet Nozzle For Combustion =ngr. ,Cnat.\.f;
o
s Qwwision of Titanuwim Metals Corparation of America Our Order No. 612-1 Lah Item 1 Customer’s Order No.~ N 3—-83 310

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

METALLURGICAL DEPARTMENT

r~
Report N9 185 Ref. CHEMICAL ANALYSIS )
HEAT NO. c Si P M S Ni Cr Mo v Al Ti ] ! !
EV-1926
. ) S I 1
RECHANIGAL vRCUCRTIES .
N _ . YIZLO STRENGTH losi) % ELONG| % REC. s o BIPACT NI e |
HEAT O SER.NO. TENSILE {psi 07 CrfSET [ 0.02% OFFSET |0 2iN. | of AREA At Leation ) CF | €5 iuglrign . (SRTREE on
Ev-1926 | kc-926 o TANGENTIAL E R
: +80 116 100G | .O7T
106 ti1o0 '.o74)
113 1160 LOTAL
+60 | 91| 73 {.06¢),
-~ t
& 61 .Co2{:
90 71 | .055
¥307 70T s .0s3
1 A 56 |.03°
_Gz | 51091
2307 W5 |32 |Lokz
~ k3 | 20 [i.okO|
- 52 | LT f.0k5p
: ~507| 25 19 | .021f
j - J a9 | b flLo1s)
i o fas |oazfozky
i _ 80 6 o |'.oc3
VEAT TREATMENT : OTHER TESTS ' 12 3 5Ct
= FT Ans 1 : - SEE ATTACHMENTS) P | RPN
Uior? 'URP:’ HOLD - NOTES i _A : € 0 |-.8cz
DROP WT.NDT o ’
HZAT INDICATION [
JOMINY 0O
OTHER g

THiS REPOAT cem‘mg@. THE ABOYE RESULTSATE CORRECT AS REFCE TED AND
CONTAINED IN THE CEMPANY REGORDS. 4 : - .
+ RSy ) @, :

. . PPN
R . .



Y A

ATTACHNMENT 5 ) e

i
i
1
'
i

I TECHALLOY ILLINOIS, INC

TR, L 2315 5T3-T1332 TERR-FIOS42-3030

RAMNS, PEMNNA. 2154897211 TWX $10-660.6919 ATLANTA, GA., i0$-Mflrose 4-218% MHOUSTON, TEXAS, YI3-WAIngst 2-2581. TWX 2:0-281-1718 ~
CTY OF INDUSTRY. CALIF, 213-EDgewood 0-2211, TWX 310-584-1351 HARSDIN, COMNN., 20G-ATwaieor 81017 @ .'540 WHITREY AVE
GQSTONER 3 ORLCER NO. TECHALLOY ORDER NG DATY SQOFFED . FEETOATION
4034612 U97158 8/19/70 HONE
T  NUCLEpmwen T3t

SHIPPED COMBUSTION ENGINEERING QUALITY wo— ,D,‘bux'\’ ot
TO 911 WEST MAIN STREET- 2033 LES. o eyeioodo L
CHATTANDOGA, TENNESSEE 37LO8 =:iir v o7 WIRE WELOING TEMPER BARE

L AE RS AET FINUSH ON REELS

m—m WE HEREBY CERTIFY THAT MATERIAL E{EFQ?L.;LB TC‘ ABOYVE COXFORIS TO THE PEYSICAL
AND CHEMICAL TESTS AS FOLLOWS AXD IS IN ACCO,J}X."\IQJ wFIiTH EC TON
S P H

HEAT C A M A S S 1P ./l XL Ce. [R%. | Fe [V
77820 [, 0191,60|,31(.005.017]25.73112.78, 103 s

iTEM] TENSILE STRENGTH YIELD STRENGTH ELON. GRAIN SIZE| ROCTKWELL | SHEEAR

128-133,000 PSI

et un A s w4

YHIS IS IMPORTANT DATA
" PLEASE GiVE TO YCU?
PURCHASING AGENT




RESE v ' . _ : .
"SANDVIK STEEL, INC Ny pan

5, -~

gLt £ bed - i e
PN LAY Tour Order L. e HGU-GLUTS
AITAL Y Cainm

HE IR ¥ HE L.‘.ir .

YUSLI T DINGH,

COMBUSTION ENGINEERING

- . ES S S T
911 West Main Street Ul T 51570 o L
Chattanocga, Tennessee . TEDOEE e SR 2982

Materis]l: SANDVIK TYPE 308L STAINLESS STEEL WELDING WIRE
1/16" DIA. X 250F REELS lHNet Wt. 2000#
C 8i Ma P 3 e 3

Cast No. % -4 % % =) -4 e

5=-70615 014 .37 1,75 .005 .G07 20.6 3.5

bl
SANDYIZ ETITL, I=o
"_V,‘%,& ":',a; fw&’“’f; :",'3 f:}’; --’{< A

% | .6/8/70 4 o : %’i“ﬁ::tﬁ 3 | el qi'-—




- Y . . SN R s - T
' . .\t.t’lLu‘.ll'-'-_}:x‘Jii PR R S SR .;.;._4..

ew s . DEVELOPHENT
10: @r?,v /‘5) s 3,—{" LE04 v ;: 1ol AT
. NUNBER _& 3325 sT
CHEMICAL ARALYSIS OF WIRE-FLUX TEST WELD SAMPLE
_SM&PLE“:HO; /377 /372 | | s g SR '— ‘
. UWAB O, |D/9ce 7| Dysess |
TYPE WIRE | 309 | 505/
size WIRE | 255 71 3.
HEAT NO. F7c 3 WL2ays
i
FLUX | AHs 500 Hs.s!c'e '

LOT N0, | /e 54D ) sas590 - ' -

S| LT A7

S

MN /7.3 /.5

o2 0 L2 2




. e . ,,.
4

v . . -
TQJ-.. : ,M/,-'} FAE Z’; P St ST T I, i el

JOB NUMBER _& U0 o <<

CHEMICAL AHALYSIS oF WIRE-FLUX TESY

. . N
SAMPLE MO, 473 4 s L A7 /A7F

LAB NO, |Drsz3 | DAL DA ol Drdsoe 10 0 | -

TYPEWIRE | 3,0, | =

ol #, - . rY] ( o :;
SIZE WIRE | 4o P AN 3 | .

12 | 5 E
HEAT NO. 74292 { L £343 ,Z,Z,zi-éa 4}%’03 -

.. FLUX | S700 VHS Zoo 2 S :?iao #S%u.ao i

© LOT NO, (793 LV /93 th-:‘?%,? '.}Hg&.‘f
st | ez o éj/ jﬁ: | )




