
Customer

Order No.

Project
JSW Job No.
Heat No.

TOSHIBA CORPORATION POWER SYSTEMS
& SERVICES COMPANY

KEIHIN PRODUCT OPERATIONS
MATERIAL TEST RESULTS

UALD13700

/pA THE JAPAN STEEL WORKS, LTD
MURORAN PLANT

Mfg. No.: M211121CA1011
TARONG ENERGY CORPORATION LIMITED
/ TARONG NORTH POWER STATION
FE9-1272 Plant XAR01 Item : HIP ROTOR SHAFT FORGING
00D336-1-1

Date of Test
Dwg.  o.

Applicable Spec. No.
Material

Aug. 25, 2000
0KS111921 1/1 Rev. A
PN-KS00769-C

Chemical Composition (Wt.%)
C Si Mr P S Ni Cr Cu o V

Speci¬

fication
.26/
.33

.10

max.

.65 
.85

t .015
ma .

.018
max.

.60
max.

.90/
1.20

1.10/
1.50

.20/
.30

Ladle .29 .05 .78 .004 .0015 .54 1.14 1.32 .27

Heat Treatment

970 °

670 °

C x 29 hrs. 30 min. Quenched

3 x 52 hrs. 00 min. Tempered

Remarks

(Tested as After Quality Heat Treatment Condition)
K11E74A-R3

Tensile Test Charpy Impact Test
Specification Size of Test Piece: 14mm Dia. 50mm G.L. ( Notch: 2mmV )

Y.S.

(0.02%)
Y.S.

(0.2%)
T.S. El.

(%)

R.A.

(%)

Unit: J/cnn

Test Temp. : 20°C

FATT

(°C)( N/mrn )

Body Rad. 560 min. Ref. 730 min. 14 min. 38 min. 8.5 min. 134max.

A ART 1 619 652 812 21.4 58.7 ARII 1 13.6 100

ART 2 619 650 810 23.0 60.9 ARM 2 11.0

Reviewed by
TOSHIBA

-

M' &ko-Jir
lia-  ' k

Location and Identification of Test Specimens

Test Result: Acceptable
Witnessed by:



MAGNETIC PARTICLE EXAM. RECORD OF OUTER SURFACE f3
[.R.No.

99-1272-HIP -0M

Purchaser TOSHIBA CORPORATION POWER SYSTEMS & SERVICES COMPANY
KEIHIN PRODUCT OPERATIONS  

Job No.
ligg-S FE9-1272

Project
IS] %

TARONG ENERGY.CORPORATION LIMITED /
TARONG NORTH POWER STATION

Heat No.
00D336-1-1

HIP ROTOR SHAFT FORGING
Material

K11E74A-R3

P.O. o.
UALD13700 M211121CA1011

Item No. Quantity
SIioo§ §' 1  S4S1; 1

P.Dwg.. o.
0KS111921 1/1 REV.A

Exam. Stage
Before H. I. T.

Mass
S® 24,150Kg

JSW Dwg.. o.
JSWS  E501919 REV.O

Date of Exam.
B Sep. 30, 2000

EXAM. CONDITION Applicable spec

Inspector  

KQ-AA2042- , KQ-BS2001-d. PN-KS00769-C

Exam. Method
Wet magnetic particle method

Magnetizing time
{filbBfPsI 2~3 Sec.

Sol ent
h  Kerosene

Equipmen Um  3BF Serial No. : FE--2
(DENSHIJIKI INDUSTRY CO..LTD.)

Magnetic particle
m wi

o.7C ( agnaflu  Co..) 1
Black Powder (Concentration 7g/l)

Magnetization
mt :& Yoke  ethod

Exam. A ea
tmmm v   Area

Pole spacing
1 50 mm

Surface Condition
6. 3S~25S

Currents
A. C. 3000 Amp. Turns

E am. Resul 
/J ca pildb/ .

Test Block
JIS G 0565 A1-30/1 00 Witnessed by

AL    
Representative of TOSHIBA

12S0.9 3875

Bot.
s i de

TJUUULUL-n T . Jlfl JUli

Reviewed by
TOS IBA

P/la i 
(,J-,0D

Date of issue
ftfiWf cB Sep. 30. 2000
Prepared by

Quality Con rol Section, Inspection Group
uao  giItg

TF1E JAPAN STEEL WORKS. LTD. MURORAN PLANT
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Design Specifications and Specific Dimensions of Each Stage Blade

Stage No. 1 2 3 4 5 6 7 8
HP Tip Diameter; 1075.76 1072.8 1081.6 1092.6 1104.6 1135.5 1155.5 1187.4
MOVING mm
BLADES Blade Mean

Length; mm
27.50 41.1 45.5 51.0 57.0 62.9 63.4 69.9

No. of Blades in
Row

72 150 150 150 104 104 108 96

Tip Radial
Clearance; mm

1.27 1.27 1.27 1.27 1.27 1.27 1.27 1.27

Tip Axial
Clearance; mm

4.6 5.1 5.4 5.6 5.8 6.0 6.2 6.3

Blades Material 10.7Cr 12Cr- 12Cr- 12Cr 12Cr 12Cr 12Cr 12Cr-
-Mo-V- Mo-W- Mo-W- Mo-W-
Nb-N V V V
SB SB SB SB SB SB SB SB

Stage No. 9 10 11 12 13 14
IP Tip Diameter; 1433.5 1467.9 1523.5 1607.3 1645.7 1719.5
MOVING mm
BLADES Blade Mean

Length; mm
100.8 118.0 128.0 157.0 163.0 185.0

No. of Blades in
Row

112 100 104 96 116 104

Tip Radial
Clearance; mm

1.52 1.52 1.52 1.52 1.52 1.52

Tip Axial
Clearance; mm

4.0 4.3 4.5 4.5 4.6 4.6

Blades Material 10.7Cr 10.7Cr 10.7Cr 10.7Cr 10.7Cr 10.7Cr
-Mo-V- -Mo-V- -Mo-V- -Mo-V- -Mo-V- -Mo-V-

Nb-N Nb-N Nb-N Nb-N Nb-N Nb-N
SB SB SB SB SB SB

Stage No. 15T/G 16T/G 17T/G 18T/G 19T/G
LP Tip Diameter; 2042.8 2144.8 2316.0 2988.36 3911.6
MOVING mm
BLADES Blade Mean

Length; mm
107.0 158.0 269.0 605.18 1066.8

No. of Blades in
Row

188 152 120 140 94
SB: Steel Bar

Tip Radial 2.12 2.23 2.23 4.0 10.0 SF: Steel Forging
Clearance; mm
Tip Axial T8.7/ T8.7/ T10.3/ T10.6/
Clearance; mm G5.6 G6.3 G8.5 G10.2
Blades Material 12Cr 12Cr 12Cr- 12Cr- 12Cr-

Nb-N 2.5Ni- 2.5Ni-
SB SB SF 1.75Mo- 1.75MO-

V V
SF SF

Notes: The above shaft radial clearances are nominal ones and each actual clearance setting is
decided based on  rub-free  concept. Refer to each clearance diagram drawing:
0KS113389 for HP-IP turbine and 0KS113390 for LP turbine.

1.2.3-2
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1.2.2 Rotor

The turbine has a high-pressure rotor and a low pressure rotor, both of which
are fastened with solid bolted couplings.
The two rotors are supported by four journal bearings and they are positioned
in an axial direction to the thrust bearing which is located in the high pressure
section near the No. 2 bearing.

The high pressure rotor is made of Cr-Mo-V alloy steel, which has a superior
high-temperature and fatigue strength.
The low pressure rotor is made of Ni-Cr-Mo-V Alloy steel, which has a high
resistance to low temperature brittleness. Each rotor is forged from a solid
alloy steel ingot and is machined to form shaft, shaft glands, Hi-Lo steps for
nozzle labyrinth seals, wheels, bearing journals, thrust collar and coupling
flanges. The low pressure rotor carries the spacer gear for the turning device
at the turbine rotor to the generator coupling flange.

Prior to machining, various tests are performed to ensure that the forging
meets physical and chemical property requirements.
After the blades are assembled, the rotor is carefully balanced by a dynamic
balance test. All the balancing provision is shown on each rotor assembly
drawing.

The detailed technical specifications of each rotor are tabulated in the next
page. Both HIP and LP rotors under machining at shop are shown in the
photographs.

G nerator
Rotor

1.2.2- 1
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Technical Specifications of Turbine Rotors
~     

HIP Rotor

Type; Solid or shrunk-on Solid (Mono-Block)

Material CrMoV Steel Forging

Required Mechanical Tensile Strength: 78 kg/mm2

Property Yield Strength: 60 kg/mm2

Weight: kg/GD2:ton-m2 24,400 kg /10.8ton-m2

Coupling Type Solid Coupling with Reamer Bolts

Bored or No Bore No Bore

Length x Max. Diameter 7468.0 mm x 1739.5 mm

Critical Speed on Multi-span
Flexible Support

HIP Rotor: 1900 rpm

LP Rotor

Type; Solid or shrunk-on Solid (Mono-Block)

Material NiCrMoV Steel Forging

Required Mechanical
Property

Tensile Strength: 85 kg/mm2
Yield Strength: 67 kg/mm2

Weight: kg/GD2:ton-m2 62,300 kg / 92.1ton-m2

Coupling Type Solid Coupling with Reamer Bolts

Bored or No Bore No Bore

Length x Max. Diameter 8109.6 mm x 3927.5 mm

Critical Speed on Multi-span
Flexible Support

LP Rotor: 1560 rpm

1.2.2-2



Purchaser : Hitachi Ltd.   __

Order No. ;_2_10681 Mfg.Noe : 192184

Projec  ; TARONG P0¥ER STATION UNIT N0 2

Jsw Job No. : FEO 102.3  

MATERIAL TEST S1SULTS t .2 19 A 4 71 06 100x20

THE J PAN

MURO.

WORKS  LTD.

PLANT

eat No. 80D874-1-1 Item : LP ROTOR SHAFT

Date of Issue : Hay 20, 1931

HHS-KC M-5OOi R5
Applicable spec. No. : (KT8001B9S9)

Chemical Composition (wt.,%)

Elements C Si Mn ? S Ni Cr Cu Mo | V
peci¬

fication
.28
ma *

*10
a .

20/
*40

*020
max.

.020
max.

3.25/
3.7 

1.50/
2.00

.35
ma .

.30/
. 50

.07/
.15

Ladle .26 *05 .27 *00 *006 3.6 1*84 .09 .44 .14

Check Rl-1 .27 *0 *27 O OO * 008 3* 8 1*84 *08 *4 *14

. XL e 26 ®0 i 0 roCO *004 .007 5.67 1*85 *09 *4 *14

•

eat Treatment

Quenched
empered

8 -0 0 s 33 rseOO ino
2 54 rSo00mino600°C

Water spray
Control cooled

Location and Identification of Test Specimens

T   Vlenj P~) T CWewp)

1

/ 1J h P

--r: 
bottom Y Top

Speci¬

fication

Surface
Long.

2ESS12
Rad.

L?:(0:02%)|Y (0i2/°D
offse 

Center Core
Long.

Trans.

AFTER QUALITY H 1A   RE  MEN 
l) Surface' TL

BL
Rl-1
Rl-2
R2-1
R2-2
R3-1
R3-2

2) Center Core
XL
L

YL
YL
ZL
ZL
"X 

"  "

YT
ZT
ZT

i ensile  fest
...  p?.1 JTecc ; 12. 5mm ~ Dia7' 5  m G.Lj

T.S.

MPa

654min.

6l9 in.

777
758
706
720
729
720
700
696

708
708
720
716
678
679
718
694
696
712
676
669

Remarks Hitachi Dwg„ Noo: 10R199-155
10Q144-206

r  

r 

1 1

826 in.

EL. R. A.

W) C/0 

LSmin. 2min

L7 in. 0mi 

792min= L6min

887
919
873
875
883
875
867
867

889
889
891
8 1
871
871
891
891
891
891
877
875

23.8
23.0
22* 8
22.2
21*'9"

22I_0
23.8
23.5

23.2
22*_3_

2l f
22*2
2 .8
23.8
21'. O'

21 0
22.7"
21*0
20*5
21*4

45min

73.4

69.5
69.1
69.5
75._0
75.4
74.2

65.0
65.9
64*0

_66._4

67.7
66*8
657 
65.9

59.0
6271
3.5

C ai py I pact p cst 
(Notch : 2mm V)

Unit

60.9niin.

47.3niin. lO  ax,

135
136
139
133
155
147

187
144
I
I
I
I
I

1 4
143
14 

_134_
140
144

Witnessed by

129
13 
137
132 
147
140

83
9 
90

112
115
118

itnessed by

-1.1
max

Result

Date of Test

102
59

Pass

/Hit chi Ltd.

-25

-20

-35

-11

-15

"-30"

Hit c

(liA>

Jl£.

\ Of 1

A.

Mav 19,
1981

)
;

T

Pass
Ma  2 ?

1981

)
A

hi Ltd.

QAR.



ULTBASOfllC aAfeliflATlfla REORD
ifi' S it 3 I. R. No.

* &-/(??$ - -
Purchaser

£ Z 7C HIT CHI L d*
Job No.
_L    F     -   0

Project
fc] Z

.Heat No.

Item /
at / *50 Pt nno

Material
a tn   /     : to

P. 0. No. i Weight

/O f 1 a s 43
-  j Item No'.
SOO ! ie c=c #    

P. Dwg. No. /(? /<??-/£$-
is Z Ti: i25  /0 l/4  -206

Rev. Exam, sta e A ter qualitr
! f  jE 3  £3 hea  treatment

Quantity
a /

JS . Dwg. o.

J 3 W d   S 0A£3-2
Re .

1
Date of Cxam.

Sr $ fl b <   40./74/
Inspect°r   /  7 7 /

.  /   eft 
Exam_ Conditions

£  fg  
. Applic ble  spec:

fir IF
- /C /  z?c?f/?4A  

1QT280 - 82Q  829 r 7 >-t -02.

me hod Longltadinal Wave Hethcd'
t  /  t=  0

Couplant
g       M chine oil

E uipment Sperry Ty   IJM 732(Tokyo Kei i.
m ts- Serial No* 2157

N 7 .
J ii ara. area.

S {S S   Oute  surface

Frequency

Is] 2<, 7
Surface condition
S. ii 4  g? 2y  U/n Xmcl-X

Transducer d
S & y  Ceramic  28

Exam, result .

fg f5   flccept bic  (Ajo. Indic hio l
Sensitivity
gr ig g Refer* to taLle  below

/r
Witnessed by /tUZZ3 >xM 

V?.  
Re Drese  ative cf HIT CHI

c3s< &-

Multipiica !ob fac or*
OB  each- dia*

AZa3 Z -   
Ou-rl ,  iwha ,

h-Las1 A

1 i ii. 0lit

(frot tJ. I \

uro-li i iq-

No Mult 0
fact dH No*.

Mul  0
fac * dB

L 10 5 2>.7 /Z. '

2 74 78 6 7? 1
3 J74 23 5 7 9 ><7 /?, 

4 Oo\C <N

y. PyJO F lLAJ   JU ,

Quality Control De t. Forgings & Castin s Inspection See0
s   s 22 m ' wl & m

Date of Issue

St s 5x a ain.  /. f?21
Appr v d by y Checke  by / yy Prepared by .

0 S  s Sip/fsMiStfFP/f P.13 QCD-0O7



PC. NO.

P„ 7

S ?
REPORT NO.

i  g
INSPECTION REPORT

i\<  r  !

KIND OF INSPECTION' CER Tif I CAT£

: Mo'¦/Bi -des.NAME OF PART
5a! on   -  2     Cl » \   , i
NAME OF PRODUCT ' D C   jieiO C ll PlAC.

rtAot
PROJECT
• i §  
CUSTOMER

l i m if a 
DRAWING NO.

CODE

ft  T
REV. D: ioQlQl-  S

: ST-S-O-O O  

¦a ft; # -t
ORDER NO.

:T R0MT  OW Fs. 2- identity no.

: T E QU££NSLftNP £l£CTMCITY . MATERIAL

boa p 
111 b   m?g#no. :   l 2. i S   date of test : niA oc  certi ic tes.

S
QUANTITY

. %-  b

ec dcsCYi  /io .

Sec ( eScv  P .ioSu.

ee de-ScrIptiDiN-
-to CLtX  CW aci

/  LIST of MAf  l L Cb tlfloA Tt

Me ier i &. | Ctbrg e Ho- Q t OAX- u. 5 O 1

St

OY Mo W-V Alloy Steel

(Kf530|HS2O£)  

BUT25?. B ftSZ. ' III Z 3 ~ A 

Z bd 352?3S2,3'.3t(.0TSl'.B2t32ST 1 k? Pn - 0

3 vd
B3I>32S4 . '

|fe8 PC
T u. in
5 -tic BbfeoTsl ' | | p. 10

t t 3fctt>riSb B2fc32S?.  1 ifc? jP.IOft

-U. BSI.32S?: S 1 P li
- oo 81215S3 . BT20?K .' 113 |P.I2 I3
t k 3?zS S2, .r B8fe32S?."

1 0 t B8I32S5.' IS8 jP IT IS
| 1 ivk BB222RI.' 151 i P 
1 it . BBz zKi.'BfcUzSiJ Ul IPIT zo
| 3  b B2t32S|.2. I  jp.2U22

C o N't i bleed    yieTt p-Tcge.

T-iJ 5e
Judgement

it t  
Attached Data

o'

Satisfactory 1 Re ected

5 Tf
Y es No

Reviewed by !
(Customer)

Date   I  'n

0 Tc it-P/  0

STEAM TURBINE INSPECTION SECTION
INSPEC ION DEPARTMENT

HITACHI WORKS OF HITACHI, LTD.

a m
Tested by

IT  
Prepared by

Kf $
Checked by
R  j.

Certified by

g, Wft

BIT ;
Date

Manager

'83.02.2S

o!

iP J. o3. o/

P.2 3



Order No.

Mf  No.

5-t e. s ~<
P_ Cl LfA/rO   Ho-d Oz caut  y P £

1L
B S SS  B L l i'
Bg oSL 3bSA !K3 Z lf P-23 2{,1 H ti\

iZCvStcci rtless steel

ld'?302- 5rie)

(,8ir lK3.B8205S?.B5lil3i 4 . P 2b 2?
I e. 1 H P.2 ~3|

B8W'lKf.B8z32KTB221t t>S3 1 u P. 31 3*1

1 (?  bU
1 8. BIDOS C bbaHsi'.z.' 1 t-ff- P.35-31

ti B?fcOS|.' 1 0 !t P.3P

1  tlv,
|2£y  tcuk ess Steel

tt B303 As   )
B OZS. lit P'3S i

B 02S. lit ! 1
1 !

i  
1B | Cv tc6)VL|e 5 Steel

CKt530?AH q£)
BtlSZSl. 3t02AKl.' 115 1
3bo2b |,3.' 11 ? I P. H

) [

pt 
j

I B. Or Mo   Allo  s  e l

t S 3 0 (o 9 s 1  )

B L  i.S.' H jP 2~ j
Bt2 |S t. BlfelBKii

| |

S 221605 P,2 4 HITACHI, LTD



RESULTS 1  p 9 | - ¦ [RES LTS [SPEC |

H l'T S

HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

TEST
m m

CER IFICATE
FI a

Month Day ¦ Year
0 H

Date 4 15 1982

Messrs. ' Hitachi  Works,  Hitachi,Ltd.'  T

iL 5c  
Order No. Plant Code S / No. . m ..  

Materi l
i -Jrt  ;« W

Con itio n
.. f   -j-  

Si e (mm 
T   
Mfg. No.

(i 7   
Piece 

J    x S
Weight (kgs)

0 546? XDR-2 ' £192284 *
I2.£v dLihless Sueel  
(KT5302 AS7E) (H)Heat Treated

V.
. 2 42 I48SI 3 6I?172 95S5«01 2 (55) 71

xQ U1
o
a
E
o

RU
LC Q

1
o

}"f? ft? Jfr t D 

Charge No.
C Si Mn P S Ni Cr i Mo Sn A1

0.06 
0.15

max
0.50

0.25- *

0.80
max
0.030

ma 
0.030

max

; 0.50
11.25- '¦

13. o :
; max

-0.20

max
0.05

max

0.05

B6982SJ  0*13 ' 0*35' 0*52 ' 0*022 ' 0*004 ¦" 0*45 * 11.7  • . 0*20 0 002 0*002
i '

J
il (WMm)

Heat Treatment (As Shipped)
(°C)

!jS life Tensile Test (Room Temp.) Y y ;LP-fl  ( i'a)
Impact Cliarpy(Room Temp )

V Notch

f-M $•
Hardtiess

5 7 a
Microstructure

-Y T n S T®
Macrostructure

If  )
Yield Strength
0.02 % Offset

j |  Jli ft  
Tensile Strength

(if v-'
Elon. in
50mm (2 0

#2 0
Red.of
Area

, / . fl p MPa •DyA     /yrg )- ' % % Jcg ±ri=r;~(:Rt=dbsl  He Grain
S ize

h
Ferrite

%
fH fff
Se re ~
gation

fed x f
Pit

min 482 min 589
70   0©- 00§-)-

min

20
min

60
min 33® 8
-3-t45-- A25A

max

241
4 or

finer

Q. 960x30min*  AJ,

ri  i? S I- OlCJ. *  II All?

524  751 ¦ . 24 67*3 10?*99 10 *9 229 O xn 0
520  744 • 2 1?0 68*6 94*2.  2*2 223 'IbS cl

a
*C

o
H  

liu e / T_T '
Hardness of Pro uct VtlB 

j I  Jli iiit   ife I 

m is- m   iu
Ultrasonic Inspection
&J $!£?=(& ft 2E
Magnetic Par t icle Inspection
---J- iJi    T ?iti ft iT:
Dimensional &t Visual Inspection
M K m VI ft 3£
Identification Inspection

223 229
Goo 
Goo 

Good

Good

iil f£
Dia. (mm)

fS.-dSliHlf
G.L . (m )

12*5 50 *0

i '1 :

T. Kudo

nDu M   I  ffc ft

Manager of Quality Control Section

NtY   cLj-  H?0r  ; Mov'wvj. Bl des -for ) -t  S-ttYje., S]de.)

P. 23



HITACHI
Hitachi Metals, Ltd.

Yasugi Works,
2107-2, Yasugi-cho
Yasugi -shi, Shimane - ken

Japan

TEST
:m :

CER IFICATE
0 s H'

Month Day Year

01i
Date 2 9 1982

HT.flflTfll > .XT T'i'
Messrs- . Hitachi  orks, Hitachi,Ltd.

ii * # 75-
Order No.

ill .
Plant Code S / No. $MJ m

.Material
. . ': ¦ m   it

' • ' Conditio n
-]¦ .   .
Size . (mm) Mfp. No.

m W
Pieces

m i± ,
W eight (kgs)

065467
' ¦ TXR-2 S '

X192184 ' '
12W STai less Sleel .
KT5302 AS7E) (H)Heat; Treated 26x42 1.4.8,1 , ' 12F172  900  l 3.(66) 05

ft   ¦ Chemical Composition

i'& fir tfr 'T

Charge No.
c Si. Mn P s ¦ Ni' Cr . [Bo: Sn A1

0.06 
0.15

max
0.50 '

0.25— .

0.80

ma 
0.030

. max

0.030 ..

max

0 .50 .¦

11.25-

13.0. .

iriax

W20 .
max

. 0.05

max
0.05

B78 7K1 ¦ O.1   0.20 0*59  0.023 '' 0.004 0»44' ¦ 11,80 ¦ -O-, 20 0.002 Qe002
•

5  ift 14 Tensile Test (itoo Temp.) y -y  k L  fiHWiLil)
Impact Char d Room Temp 

V Notch .

¦ $

Hardness
5 7 0  ut ¦

Microstructure

t z n nu 
Macrostructure

it ti
Yield Strength
0.02 % Offset

Tensile " Strength
.   Vf
Elon. in 
50mm (2D

0
Re .of
Area

0//o ' % 1 ,r „ A T He
tklkWkL
Grain
S ize

h
Fer ite

%
fftl rr
Segre -
a tion

er -y h
Pit¦*•**•* »1> -,

m'n ¦ ' 482
4<k=-2====== 6:r§,d©P ».

min 689 min

20
min

60
min r  0

Jn u
-3~45 (T&A

max

241
4 or

finer

767   ' 2 .6 66 «• 4 80 *  '? 70" 6 255 5,0 0 A A
52    ¦ 755 * . • 4® 2 65*0 j r  y9' c®7 p- r*

¦ 69 6  f5«5 229 • _

-

i •

Dt)

iicu

_o
E
cd

pk (Irt ttSI)
Heat Treatment (As  Shipped)

( O

Q* Oil

. $90 ® 5S  ir

m a      /IT \
Hardness of Product \ Ll B  .229 235

fa ft Tt
Ultrasonic Inspection Good
EK f3i? ta t . 3  .
Magnetic Particle Inspection Good
T r£   ST ©£ &
Dimension l & Visual Inspectio Good
ht  M m m  
Identification Inspection ' Goo 

ension Test Specimen

id ,  
Dia. (mm) .. G. . (mm)

12 50,0

H(kw  .. 0- -. p v-   : Mov j  l das - oy I4 b   T8-Side) '

H  •:¦ •• b i-,   h... irtHii H

.. >]. ., '  ,! id  }'  j;;i l

T. Kudo

nn     II M  

Manager of Quality Con rol Section
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RESULTS ¦, | SPEC [ [RESULTS [SPEC [

HITACHI
Hitachi Metals, Ltd.'

Yasugi Works
2107 ~ 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

j ,, LfT i(j- SY

M,  
TEST

! ¦ ¦ JJjt
CERTIF3CATE

n H T
Mon h Day Year

Btt
Date 1 5 1332

Messrs. Hitachi Works, Hitachi ,Ltd.

I  
Mfg.

iir r
Piece 

ii * * L
Orrfer No.

¦J I  l 9c.
Plant Code S / No. m tj(i

Material •
l2JrS tai le? ; sYeel  
(KT5302 AS7E)

ifrt A -1 i  
Conditio n

--f
Siy. e

Ui
(mm)

&
No.

ift it
Weight (kgs)

065467 3L E 2 S  2I8 (H)Heat Treated 262 2x1 8151 51 ,172-9926 *01 (113) 1 6

oa
E
o

iI  i
lu

f  fir ifr d
Char e No.

c
0.06 
0.15

Si
max
0 .50

Mn
0.25'

0.80
max

0.030 
max

0 .030

Ni'

max
0.50

Cr
11.25 
13.0

Mo
¦ max

0 .20
max
0.05.

A1
max
0 .05

BB24Q3 0S12' O4.2O *021 0.005 0*44 11,95 o.ae 0*003. 0*003

"E
Cd

JE
O
)

M 

(.fi jAiiidd)
Heat Treatment (As Shipped)

(L)

IL 680xl.5S Air

?l 'jlk 14 .'li t ( S m.) Tensile Test (ItoomTemp.)
m Jj

Yield Strength
0.02 % Offset

l€Pa

482

51S
520

5 I tilS   $
Tensile Stren t 

HP a

'•689

744
743

•Hi v:
Elon. in
50 mm (2  

%

min

20

25
24*8

Re .of
Area

%

min

60

47*3

'> A  L   (ILS.)
Impact Cliarp /Room Temp)

V Notch

min 33® 3
=4§= 8&"A

9 rl? 94*2
97*1  107 9

Hardness

He

ma 

241

223
229

5 7 o
Microstructure

Gr in
Size

4 or

finer

5*0

1-
Fer rite

%

V 7   $T $ 
Macrostructure

(I tff
Se re -
a tion

k:
Pit

$  nn ® $ / LI )
Hardness of Pro uct \ Ll H./ 229 229
a if  <& n m life jk
Ultraso ic Inspection Good
m in m m te
Ma  etic Par t icle Inspec tion Goo 
-T fit - S4 i«i £f 
Dimensional &i Vis al Inspection Good
m 'it m      itf.
I entificatio  Inspection Good

j I 'JW ill ¥>i A
Tension T st Specime 

il'.L if.
Din. (mm)

ia»5

G. L. (mm)

50*0

7j<9,0,/

W w  05- pwvAs : Moviwj B! es - or CTB*8 ci

Kudo

£'n n dr HI HI
Manager of Quality Control Section
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RESULTS I 1 |  PEC |   ¦ iRESULTS |SPEC,

HimoHi
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

¦ ..  .  

M RgTfi m
TEST CERTIFICATE

0 iLm ft B fsp T
Messrs. Hitachi Works, Hitachi ,L d.

Lpjt i a-
( -•I-

B
Month Day Year

BH
Date 7 5 1982

- 26



up l o A

HITACHI
Hitachi Metals, Ltd.

Yasugi Wor s
2107 - 2 , Yasugi -cho

Yasugi -shi, Shimane - ken

Japan

eS
TEST CERTIFICATE

n
Month

F.1
Day

¦r-
Year

HH
Date 7 5 1 82

0 Al ifPP f H W +
Messrs. Hitachi Works, Hitachi,L d.

A -  W
Condi tic n M fg.

Fid: Y tfr k-
Order No.

'j I i j 9t
Plant Code S / No. Hi

Material
T2Yy sLer
(KT5302 AS7E)

(mm)
tfr

No. Pieces
Jk

Wei ht (kgs)

065467 XSE-2 £1 2184. ©Heat Treated 2& 2S1 8HL 5 172-  2 01 O (163) 218

i'i? fi? tfr hr
Charge No.

C Si Mn P S Ni Cr Mo Sn A1
0.06~

0.15
.. max" 0 .50 : 0.25 

0.80
max

¦ 0.030
max

0.030
max
0.50

11.25-
13.0 '

max

... 0 .20

max
0.05

max
0.05

'

I 320'5S5 1 0.12  0 2S  0.62 - 0.021' 0.004 0*45  11*81 ' 0. ?" 0.003 ' 0.004

S   J  (irtAttfig)
eat Tre tment (As Shipped)

(aC)

• O '  r,x  ll  C 3JSl) Tensile 1'esl (Koom Temp.)
Impact Chany (Room Te p)
V Notch

i®  
Hardness

.5 2 n  11  
Microstructure

T 7  
Macrostructure

ft 7j
Yield Strength
0.02 % Offset

•J1 3K 'J® s
Tensile Stre gth

fiji t> 
Elon. in
50r m (2D

• t
Red.of
Area

MPa % % Hb
l.'i.'n'.ti/it
Grain
S ize

1-
Pe r r i te

%
fid tfr
Segre -

a tion

C   h
Pit

min ¦ j -82 min -. i Q(J in

20
min

60
min 33*8 max

241
4 or

finer

Q.'  »0x30ciin. Oil

*  60zl« 5E  r

520 - 74-0   ¦ 25*7 68.  67*7* 80.4 223 5* 0 A A
52  ' 759 ••• 24*2 68*6 87*3? 93*2 229 -I Sc 

2

W tin c? / r ! \
H rdness of Pro uct  ln/ 223-229
t  if 4it r« itt Hi : t
Ultrasonic Inspectio Good
Kt m\ fT ft) ft
Magnetic Particle In pection Gos 
-j- ui   n ?oi  
Dimensional & Vi ual I spect ion Good
t n lifU m. Hi ft

Identification Inspection oo 

Tension Te t Specimen
it'ii fif.
Dia. (mm)

¦Kf.Atjfti®
G. L. (mni)

12.5 50.0

1 I'd it. nl    • If _

T. Kudo -

nh t li   l-I  

Manager of Quality Control Section

o-$- pwvts : Movi   Bl es   r s iLjc* Sjde 

P, 27



RESULTS l1 r-.L i [RESULTS [SPEC |

Lpffl'+SA

HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

. m m 
TEST CERTIFIC TE

fJPT
Messrs. Hitachi .Works, Hitachi,Ltd.

B ' H'
f r • Month Day Year

B#
Date 1   7 14 1982

:£ -# - §-
Order No.

31  a 5E
Plant Code . S / No. 41J11 till

Material
A   i

Conditio n
h rifc

Sir.e (mm)
W- ¥
Mfg. . No.

m »
Pieces

. ,id:' N
Weight (kgs)

065467 XTR-2  K192184
12.CY Siaitile?? S'leel
(KT5302 AS7E) ©Heat Treated 2 »:.2:t1481'TL 6 K11P172  9191 03 2 (44) 57

i'§ 8? S TJ-
Charge No.

c
0.06 
0.15

Si
max
0.50

Mn
0.25 
0.80

max
0.030

max
0.030

Ni
max
0.50

Cr
11.25'

13.0

Mo
max
0.20

Sn
max
0.05

A1
max
0.05

B5915K3 0,13 0.54 0.019 Gffl0G3 0.42 11*79 0.18 oftoo? 0.004

/

I ( rt - Q
Heat Treatment (As Shipped)

("O

fJ ill fA (T S.) Tensile Test (Room 3 emp.)
Impict Chany (Room Tempi)

V Notch

15! $
Hardness

•v 2 n
Macrostructure i

it *
Yield Stren th
0.02 % Offset

31 3fi ?d-  
Tensile Strength

fifi..  
Elon. in
50mm (2  

Red.of
Area

y v-J  litL TO,

Microstructure

, ,   KPa
l£gc mi==== ps i-  % % -jty=dB=  Ai±=lbsl  Hb

te hum
Grain
S ize

h
Ferrite

%
ffi Tr
Segre -
ation

R° -y h
Pit

min 482 min •  8 min

20
in

60
min 330B
3=4§= g!y)=-

max

241
4 or

finer

Q* 9d0x30hxiilc Oil

Ti, 680x1.5  Ai 

555 757 ! . 24.7 ' 66.4 5.9* 94.2 235 5.0 0 A A
540 * 7 3  24*3 66.4 77.5® 62.4 229 ¦

' n

I lM nti ® $ (U n  
1 Hardness of Product V11 b/ 229-235

13 iflc IS fti fife jY
! Ultrasonic Inspection Good
j Kt m..   t® 1  3l£
1 Magnetic Pa rt icle Inspection Good

T yJi t-h mi   : £
Dimensional & Visual Inspection . Good
it n m if. ffe m

1 I e tificatio  Ins ection Goo 

Tension Test Specimen

ii t
Dit

fift
(mm)

12 5

KILtStiKIii
G.L.  .)

50*0 )!¦

«;|i 11 \V. T  ;"P ?! Y !

T. Kudo

Cl >frr Zg. ffH =Hi -g.np   Ea J.-L pT

Manager of Quality Control Section

0 -poortsMoViwj - oir lzt--t  stw e. ( $ e.)

» 28



RESULTS ¦¦   | SPEC- 1   [RESULTS [SPEC |

HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107-2, Yasugi-cho
Yasugi -shi, Shimane - ken

Japan

TEST
M 35

CERT8FICATE R  
Date

H ..a T-
onth Day Year
*

O 17 1932

0*1*1 {® >
Messrs. Hitachi Works, Hitachi ,Lt .

3E "S" '7 
Order No.

§1     t
Plant Co e S / No. Material

•   /D   Th  
Condition

J- r±
ize (m )

,  
Mf .- No.

ll S
Pieces

j£   s 1
Wei ht (kgs)

0654-53 X2LI-2  K19218  
12 D  STalhless Sfeel
(KT5302 AS7E) ©Heat' Treated 42x57 18333 ' 5 143172 1257 01

- -
2 (25) 91.'

li p M
110  O

a
E
0

1
!u

ff fir- ?& LF
Charge No.

c
0.06 
0.15

max
0.50

Mn
0.25 
0.80

max
0.030

max

0.030

Ni
max
0.50

Cr
11.25'

13.0

jMo

.max

; 0 .20'

Sn
max
0.05

A1
max
0.05

0,3   n. c:*A 0,02 0,002 0*40 0,3.8 0*003 0,005

f;A Jf (Irt  s) 
Heat Treatment (As S ipped)

CC)

31 3S  (i ??™.) Tensile Test (Roo  Temp.)
m ti

Yield Strength
0.02 % Offset

MPa

51 ilK ?ii; -  
Tensile ' Strength

min £S3

fit! O'*
Elon. in
50mm (2/ 

%
min

20

£2  
Red.of
Area

%
min

60

'> -  tu kf   tij ( Ta)
Impact Charp/IRoom Tempt)
V Notch

min  3«8

I® $
Hardness

Hb

max

241

5 7 n   
Microstructure

ta&nfg.
Crain
S ize

4 or

finer

b
Ferrite

%

V 7 n   T 
Macrostructure

(fi tff
Segr   
gation

ef -y b
Pit

lCh

I'rT'r H ra
o

o
<D

ass

,® 96O J0!si , 05.J.

, 680e2H Air ' 

540  784 * 24*7

532. J I_ OF /I nPa4

50,0, 5540 235 0
72,6,- 6,7

| 54 uti fill!  ? (l-t 0 1
Hardness of Product  lB 235-235

m t* te
Ultrasonic Inspection Good

JR IS fti bit
Magnetic Particle Inspection Good
T Lfe • 54 ?W. Rfe TE
Dime sio al & Visual Inspection Goo  ¦
M H 5f  S   j*£
Identification Inspection Good

1

Ti iiS   Ji

or  
D i a. (mro)

h/.JTiifflt
G. L*. (min)

X2*5 50.0

!) Ti/iYM.:.,::AZ.
Yi; jj
? «

°f p Y-t'S* ; f'4oYiv\,J Bi es - o  \t"-bW Sto e.. (TB* Sifie.)

T Kudo

[in     m u 5
Manager of Quality Control Section

Havw

P. 29



t> SHIT OHi
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasu i -shi, Shimane - ken

Japan

fTlSsA

-  

TEST
! - J$,
CERTIFICATE

F3 H 1
¦ Month Day Year

0 
Date O 15 1982

b amp m a ax*#' wx
Messrs. Hitachi Works, Hitachi ,Ltd.

X T T
OrHer No.

51 ta ut
Pl nt Code S / No. m hI

Material
ifl i A :\R
Conditio n

-J- ri
Size (mm)

7  I1 ®
Mf .: No.

(  W
Pieces

m lit  
Weight (kgs)

065468 XTR-2 • K192184
|2Cv Oh thie  S+eH
(KT5302 AS/E) @Heat Treated 4 2x57 189NL XT4 A17 2-1069-01H 2 (36) 132

f& %  %

Chemical Composition

if? T ffr  4
Char e No.

c Si . Mn P s Ni . Cr Mo Sn A1
. 0.06 

0.15
max
0.50

0.25-
0.80

max
0 .030

max 
0.030

max
0.50

11.25-

13.0
¦ max

:0 .20 . -

max
0.05

max
0 .05

BS232E:4 0*14 o„3i' 0,5ft 0 021' 0,0041 0 40  11,59 0*17 " 0,003 0,004

mxim.)  j rjK il4 .lift (lil£) Tensile Test (Room Temp.) V Y    L  tlfi ( siil) rm a A m in -7 /7 r-7  H «(;

y6
UlS

aj

Heat Treatment (As Shipped)
ro

id
Yield Strength
0.02 % Offset

:i a

min 482

51 • UK 33!  
Tensile Strength

T'lPa

min ¦ 68 

Elon. in
50mm {2. )

%

min

20

,1&  
Red.of
Area

%
mm

60

V Notch

mm 3308

Hardness

Hb

max ¦

' 241

Microstructure

Grain
Size

4 or

finer

l
Ferrite

%

Macrostructure

fil tfr
Se re  
a tion

Id
Pit

Q* Oil

T. 690x211 Ai 

_5 .2_ 767 25_L3_

524 7 9 6  $7 el
11-L 8, 108. 255- -A&5-

117 7, 11 229

(  on Cjli c5 14 r>  
Hardness of Product V idB 229 235

-fY ifit Rs f« fife Tr
Ultr sonic Inspection Good
fH xl 155 1H fife 3E
Magnetic- Particle Inspection G co d
T ¦ /h flli Mfe 3E
Dimensional &t Visual Ins ect ion ¦ Good
f-t n m va  ife t
Identification Inspection Good

IF  .'  151 UK
d'ensior

BY  &
Dia. ( m) G.L. (mm)

12,5 50.0

itd I
i.-G •*

.i .i

o - jX r-ts o'Mo ilJ B citts  J-oY  S c  e.   78-SUe)

T. Kudo

iVu ft ft' Ul! I 
Manager of Quality Control Section

PQ 30



RESULTS   | or  r ¦ ¦ [RESULTS |SPEC |

Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

LpT l  SA
1 c j

TEST GEeTBF'8CATE
kl

Month
B

Day
{f-

Year
H#

Date
7' .2 1982

' B LTT'TI!%Xi§ K'l'
Messrs. LL Hitachi . Works, .Hitachi ,Ltd.

Tmr r
Order No.

~*j\ 9c.

Plant Co e S / No. M
Materiali 

|2dv Sr  hless S feei
(KT5302 AS7E)

A « J
Conditio n

J- .
Si e (mm)

r 
Mfg. No. Pieces

m i 
Weight (kgs)

0654 S E192184 ©Heat Treated 2Td57xI8 HL 172 9926-02 12 (250) 912

\cj in
o
a
S
o

g
:-(+1

6

®
Charge No.

c
0.06 
0.15

Si
max
0.50

Mn
0.25'

0.80

P
a 

0 .030
max

0.030

Ni
max
0.50

Cr
11.25'
13:0

Mo
max
0.20

Sn
ma 
0.05

A1
max
0.05

38619X5 0*1 G  3 0.  022 0*002 0*40 11*80 13 ' 0*001 A 00 

L.  l

E   II '
Heat Treatment (As Shipped)

.(tl 

3S IK   ( aiS.) Tensile Test (Room 1 emp.) -> -y tk

Impact Cliarpy(Room Temp.)

V Notch Hardness Mi
T T a

Macrostructure
iSt A

Yield Strength
0.02 % Offset

§S 3® 
Tensile Strength

1H! O- 
Elon. in
50 mm (2D

o
Red.of
Area

/ H T-li TUX,

crostructure

ki i   ¦   IrirxL  i,, /   I'iPs. % ¦ % Hb
$ri mi tT At
Grain
S ize

h
Ferrite

%
«a tff
Segre -
gation

E  -  h
Pitn» - - - -y  -oTA - t tni - w

min  82 min  89 min

20
min

60
min 35,3 max

241
4
fin

or

er

Q, 9603c4-Gte  « Oil

T* 690 2E  r.

491  • 136 ' ¦ ' 26® 2 life s 6 133s4s 144M: 223  5* 0 0 A A'

520 • 751 > 2 .7  68.2 ¦ 125o6y 135.4 229 -

-

PU 5jfi- $  t-fri'i
Ha rdness of Product \ rl B  
to "/P 13? 18 life Tt
Ultrasonic Inspection
fSt Tt S 18 Tf.
Magnetic Particle Inspection
L Sli t  3I£ .

Dimensional St Visual Inspection
«   m is tit 3E
Identification Inspection

225-229
Good

Goo 
Go  

i IIS S.  n
Decimen

it: a
Dia. (mm)

tSLG.SEKff
G.L. (mm)

12. 0

Aj li';' ; A P A i.i \ i
•po ;* V ni    - - i   '• ;*/

T. Kudo

Manager of Quality Control Section

O

U y l o - pc rts : MovivlJ BlcLcSes  oy l -tW  jeM. Si e) '
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L Sfi? S 

0 nikM CP 1

im HITACHI j t

B
DayHitachi Metals, Ltd. -; !    5   S Si \

h
Month

¥
Year

Yasugi Works TEST... CERTIFICATE H fj
Da le 7 1982

2107- 2, Yasugi-cho     *¦  

Yasugi -shi, Shimane - ken . B 0 ±L' J3k'    

Japan Messrs• Hitachi Works,  Hitachi,Ltd.



RESULTS | SPEC |  [RESULTS [SPEC |

sHimo i
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Sh mane - Uen

Japan

r 

m  m m  m
TEST CERTIFnCATE

0 b 2xii m+
Messrs. Hitachi Works, Hitachi,L d.

FI
Month

' El
Day

T-
Year

H H
Date

8 4 ' 19 82

W lc ifr A-
Order No.

31  
Plant Code S / No. i<i Oil

Material
m   ;IT fig

-Conditio n
;X vA
Si e (mm)

¥
Mfg. No.

152231
065468 X PR~2 ' 50.92184  

12iy STafnle   steel
(KT5302 AS7E) ©Heat Treated ¦ 42-x57s189KL 7KM3A172~1089-»1H

7r m
Pieces

1 i. 21

\Q V)
O
D.
E
o

• hU

-1+ 1

i  S
Charge No.

c
0.06 
0.15

max
0.50

Mn
0.25'

0.80
max

0 .030
max

0.030

Ni
max
0.50

Cr
11.25-

13.0 .

>Mo
max
0.20

ma 
0.05

A1
max
0.05

ES252K4 0,14 0.51 0,54 0,0,21 0,004 0,40 11-59 0,1? 0,0 3 0* 004

pk   51 (lrtA«
Heat Treatment (As Shippe )

("O

m .

•m- ;x  »
B .E1
U   cd

o
1 gj

s

Q,  1 :Gt-0xin, Oil

T, 490x2H Ai 

£ ill 1  ( ? ) Tensile Test (Room Temp-
it

Yield Strength
0.02 % Offset

4nnri== psiL'    l

m
49.-2=

482
= t)=QQ§ ~

532
52 

rj I  JK Si!  
Tensile Stre gth

MPa

min ; m
70-1 4l§0 )()(4=r •

76'

759

fd' _t> 
Elon. in
50tnm (2 )

%
min

20

25., 8

26,2

*2  
Red.of
Area

%
min

60

68e ,!0

67,1

V T  
Impact Charp1 (Room Temp.)

V Notch

kgrrm ===fcft lte '

min 33® 8
3t4&- T25T

113,8, 108*9
.!?V7i  5-s

Hardness

He

max

241

233

I M on BA $ (it \
Hardness of Product \ n to 229-235
163 fj '/& ft? fiS  fife 33:

! Ultrasonic Inspection Go d
Tt   m

| Magnetic Particle Inspection Good
-j- rM   fh tWi   33 
Dimensional & Visual Inspection Good
u n m ts   ts
Ide tification Ins ection Good

L

Vi i  
Ten ion  est

li

itll Ef:
Dia. (mm)

S.OlfhRIt
G.L-. (mm)

12,5 3C4O Kudo

nn ft    -1 17 &

Manager of Quali y Control Section

0

jNJ 0- - pAV s   MoVlVAj Bl d s Side)

a 33



m HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

O o LP!tl>  A

TEST
M  '

CERTIFICATE

'•"••fl T
Month Day Year

fl H
Date 8 io  ¦ X9B2

Messrs.. Hitachi Works, Hitachi,Ltd

?3t  Xfc
Order No.

31 iM 5t
Plant Code S / No. M M

Ma ter ial
: ¦ . ifrt A fiS

Condition
J- iJi
Si /.e (mm)

71 ¥
Mf . No.

fiil
Pieces

M . ,111 1
Weight (k s)

363 68 YTTCi -L <L. J 10.92134
|2Cv Sikthless Sleel
(KT5302 AS7E) ©Heat Treated

-2 3 7x13  .vTE 53172 9326 02 6 (?S) . 2?8

o
C.
£
o

M  LC (J

-I'r i
6

(ft  t tfr rf
Charge No.

c
0.06 
0.15

Si
max
0.50

Mn
0.25'

0.80
max
0.030

¦ max

0.030

Ni
max
0.50

Cr
11.25 
13.0

Mo
max
0.20

Sn
max

; 0.05

AL
ma 
0.05

0*12 0 » 20 0.26 0*021 0 005 0*  11*95 0*13 0*005 )0-

II (  -h .®) '
Heat Treatment (As Shipped)

CO

_
u

CJiS
cr>w

? iA .11 Tensile Test (Roor emp• )

lit  l
Yield Strength
0.02 % Offset

min 482

? I  
Tensile Stren t 

mm gS9

f!h •' t 
Elon. in
50 mm (2/ 

min

20

£2  
Red.of
Area

%

min

. 60

Impact Charpt  (Room Temp.)

V Notch

1® $
Hardness

5 7 U IT m
Microstructure

T 7 D  if 
Macrostructure

, a=JH== Iis&aL 1
6S.n,*i(S:

2 2 *  s

ic 

d ra

S ags
c 

Q,* 9 0 10mi * Oil

T#. o80;t2E  lirc

744- i c

744 67*3
150. l£k C
12. *  j 1X3» J

I  jit itt L!)  tV9    ®i $ (rj \
Hardness of Product \ Ll B  225 229
43 Cr     iU fife T£
Ultraso ic Inspection to -J:

fife 3?£ .
Ma  etic Particle Inspection Good
T   • IBi Kfe YE

1 Dimensional & Visual Inspection Good
t   i m is fife ye

Identification Inspection ri  .ri

ii r f.Y
Dia. (mm)

SUSimRIE
G. E. (mm)

12*5 ¦ cz r>!?0*u

8 f'V hi  - 1  '

T. Kudo

M Tf I    
Manager of Quality Control Section

H  we. ox. p  tis   MoViWj Bl des  Aor I  j SJcWge-   r El4. Sid e)
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.HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

iS ¦   4. • Wi - 3S : Month
¦ R
Day

¦h
Year

TEST ..CERTIFIC  E R H
Date 12 25 1  1

¦ n  M fx H "W  1
Messrs. - Hitachi ".Works, Hitachi•,Ltd.

ft-:  c #  1
Or er No.

lj\ l=i 9c
Plant Code S / No. . . . m m

Materia]
..... m   « m

Conditio n
.  • J- iJi

¦ Size (mm)
. . A- S
¦. 'Mfg. No.

l U . .'li: it 1

065469 XTR-2  K192184'
12dv Sfeialess  feel -
(KT5302 AS7E) (H)Heat  reated 50x67 2881TL XX6A172~9586-01H 5 (21) 166  

O
c 

-

4  

E
o

3

u

iff fit     J-

Charge No.

B7Q03£ 

C
0 .06 "

0.15

0*13"

Si
max
0.50

0,29

Mn
0.25 
0.80

0 59

Har  ess of Product
tti f f ilk ts iu life
Ultrasonic Inspec tion
m   is m   ast
Magnc tic Particle Inspection
J'_ iJi   iW.   Yi 
Dimensional St Visual Inspection
ft M VM  S f  &
I entification Inspection

P
max
0.030

0 021

s

0 .03C

G.00:

Ni
max
0.50

0 a  -2

Cr •

11.25 
; 13; 0

lift 6 5

Mo
; •  ax .

0 .20

0ft 19

Sn
max
0.05

0*002

A1
max
0 .05

0*004

Goo 

Goo 
Good

Good.

Tension Test Specimen
ii'i fi
Dia. (mm)

¦RC'.'.' lifflt
G.L. (mm)

12,5 0,0

71 II dh .w®)'
Heat Treatment (As Shipped)

OC)

51 'M ikt f/A . Tensile Test (hobm Temp.) v T Ik L-t4 (m'£)
Imjact CliarfD'lRoom Temp)
V Notch

5M  
Hardness M

-t   n  0.1®
Macrostructure

It . fj
Yield Stren th
0.02 % Offset

fJ 1 rjl c  
Tensile Sthenglh

f'l! D- 
Elon. in
50mm (2'0

n
Re .of
Area

7 n  ?®
crostructure

MPa, kg /mtTti c rl psA. tip a 0//o % =Tn™rc:f f Rg-   J Hb
fehk,
Gra
S iz

W 
in

TJ  5Y h
Ferrite

%
fia -ffr
Se re —
gation

kf y h
Pit

min

=49 2 4.744 4448 2
min

7tb'3.~1100A)0a> 689
min

20
in

60
min

=3 45= = 251  5 3 ® 3
max

241
4
fir

or

er

Q* 9 0x4Ctoiii, Oil
IP 680>:2H- Air

545 ' . 767 - 25*7 ' 70   4 146*2, 121*6 235 * 4 „ 5 0 Ji A
552 1 767   ' • £ £)f. id 68*2 r 154.44 158*3 255 ¦

kid 0 / ?9I; . .i
t H t

T. Kudo
Tpp K W DT iiii' 'Ik

Manager of Qualify Control Section

Nclwhl o-J - pC r s : Mov\W . Ble des - oy |bti  ( TB. Sinp V

P- 35



RESULTS I SPEC   ' »    ¦ [RESULTS [SPEC |

LfTi SA

HITACHI
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasu i -cho

Yasugi -shi, Shimane - ken

Japan

'     --)® ¦ -$1  

TEST' ,;CEBTSFaCATE

QT. ftT rBTIS W+
Messrs. Hitachi Works, Hitachi,Ltd.

' H S' T
Month Day Year

11 H
Date O 10 1 82

ii T t& T
Or er No.

9i m eJt
Plant Co e S / No. m m

Materi l
t l i A f&
Con ition

-t r£
ize ( m) Mfg. No.

fia  
Pieces

S Ml
Weight (kgs)

¦ 085 69 £2n*"2 ¦ ia9218 '
|2 v STalhle<;s S-fed 
(KT5302 AS7E) (H)Heat Treated 5Dx67t2Q8£L 5Am72  927*»0lH 4 (4 ) 314

m lj-   Si. Mn P S Ni Cr - Mo Sn A1

E
o

*1
!u

0.15
max
0.50 0.80 0.030' 0.030

max
0.50 13.0 0.20

max
0-05

max
0.05

£861932 0*14 o*33  ;i  /*
>»  o 0*022 0*002 0     11,80 s - 0*00j 0,006

'> T   L   (lE 
Irnfact Char]?/(Room Te p.)

V Notch

Si CL

St
o
•c
<d
O
Cl)
s.

II (IrtAlL®)  r:
Heat Treatment (As Shipped)

0C)

ti*  60  0 l fr  il

690t2H

'JS   i    ( dii'lii) Tensile Test (l\oo   Femp.)
lit T

Yield Strength
0.02 % Offset

MP 

482

91
518

j 1 'jit  Jilt c?
Tensile Stre gth

k  atat=== pr;i4r'
I D?a

m  68 

722
744

f't' t -
Elon. in
50mm (2  

%
min

20

tdjmi

23«7

Red.of
Area

%

mm
60

1  a  

J

min 3 *8
=4§= =( 25T)~

125 512 5i!>6
122*64127*5

Hardness

Hb

max

241

223
223

g T n  t  
Microstructure

Grain
S ize

4 or

finer

5 3

Ferrite
%

9   ifl£$
Macrostruc ure

fa t/f
Segre -
gation

E y
Pit

dk

dW IIN iiti      TT _ \
Hardness of Product VtiB / 223 223
£2 &  ii Rr (W tife 3Y
Ultrasonic Inspection GrOC 3.
M A 1©     f.
Magnetic Particle Inspection Good
T i  t* :tt£
Dimensional & Vi ual Inspection G a .
u n m   ts

. Ide tification Inspectio G od

j I !)J« iL Djife ) f
Ten ion Tes  Specimen

ILL ff:
Dia. (mm)

3-2 <5 J

G.L. (mm)

50.  '

l!h I ! •  '*;T -6 j

T. Kudo

ft 'f? It   M
M nager of Quality Control Section

*0

cLiAA.c. oly pocrts ; ¦ Mov'twj  IaJcs   r St-A e.  TK-Sidel

n 36
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RESULTS  c '  [RESULTS |SPEC |

HlTACH u
Hitachi Metals, Ltd.

Yasugi Works
2107 - 2 , Yasugi -cho
Yasugi -shi, Shimane - ken

Japan

TEST ; CEel!6BlCATE
UsSTrli B T i:    mT
Messrs.- Hitachi ; Works,. Hitachi,Ltd.

y. if!
Month Day

T
Year

; n h
Date . 6 io 1902

~w
Mfg.

JC  -Sr  U
Order No.

9t
Plant Co e S / No. V Material

\2.6r Stairless Sieel

» A ;1AU
Con itio n

-J-
Size (mm)

Sf
No. Pieces

m. m  
Weight (kgs)

x$5 mo  o
a
E
o

S

U

06546 •2SS~2 ia.9213 (KT5302 AS7E)@Heat Treated 5& S7 2S81IL 5i i'  2  927  3Jl 2  (273) 2 1 4

if? ft? ffr A
Charge No.

c
0.06 
0.15

Si
max
0.50

Mn
0.25'

0.80

p
max
0 .030

max

0.030

Ni
max
0.50

Cr
11.25'
13.0

Mo
max
0.20

Sn
max
0.05

A1
ma 
0.05

B8 1 S1 0o . 0*33 0 56 >022 0.002 0.4O 11*30 0.10 O.GOi O.0G 

E   II (M i/®)'
Heat Treatment (As Shipped)

(TQ

'M FA Tensile Tes  (Room Temp.) y -r ;u P tffii    (iSm)
Impact CharpyfRoo  Tamp)
V Notch

i$ $
Hardness

• 5 7   

Microstructure

a 7 h   
Macrostructure

ffil ¦ /J
Yiel  Strength
0.02 % Offset

51 315 3dt .  
Tensile . Stren th

Zf
Elon. in
50mm (2D

z 0
Red.of
Area

'

H?a % % -.kg  -f-tAbsA a He Grain
S ize

YiYT b
Ferrite

%
ffil t?f
Se re-
gation

kt -y h
Pit

min  32 min '  0  

-Aieo eetA-
min

20
in

60
min 33 8
.a- tc forC 

max

241 f
or

ner

Q  9602-r 05lll2. 0 ,1

2®. 690 211  ir

503 732 • ' 23«2 ® 3 70.6, 64.7 223 ' • 5 ' 0 A
520 * 74  ¦ 24.3 66 #0 (4»6    7-2*6 229Si a.

m 
_o

o
4)

!!W nil iisll $ / TT 'j
Hardness of Product V11 /

-it m   m   m
Ultrasonic Inspection 
fit $1 fT ftS fSi Tc
Ma netic Particle Inspection
T fcfc - i'l' ftW. Tfe Til _
Dimensional &t Visu l Inspection
m 'ii m is. dt /it
I entification Ins ection

225 229
Gr Ot

¦Good.

ood
Go d

K fi
Dia. (mm) G.L. (mm)

355*5
" 30*0

H-

;io)i< !21 J0|
ij /: u  *;

•iv T ;';i  - ¦ :

T. Kudo

nn tl W m
Manager of Quality Control Section

N vw   0-  pt vt    Mov  J. Bl des - or | bt  'S   .  l - <§c Side
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¦
COSTOMBR TO :

HITACHI WORKS OF HITACHI m
' LTIL 

. • $ WWW~
ISSUE NO.

82021982

eS  KftBtt:
DATE

13,Apr.1982

CERTIFICATE OF TEST
NITTOKU METAL INDUSTRIES CO..UD

PLANT CODE: XTR 2 t£      
HEAT NO. (MARK) SHAPfc

d   h ie
LO  MARK

&  
QTY.

DWG.  O.
100-061-391 _(2)
10P-037-785  B7602S ( ) 95 W-A 132

¦q  DQ  
DtSCBIPTION

MOVING ,
L-2 BLADE (TUB. side)

APPLICABLE
SPECIFICATION

HHS-KCM5303 , Rev 0

%
J ;  ATERIAL

(KT5303AS7E) 12 O S+ai Lss Sfe
DEL COND.

950°c X 1H30M,A.C

690°C X 3H ,A.C

511

6795,6796

QU UTY ASSURANCE OF RAW MAT  ( OURCE OF RAW MATT ;
HITACHI METALS LTD

- ¦ NO.

lifi QTY.

x    \ SPEC

HEAT NO. \

1. ft      51 (P-K a) %
CHEMICAL COMP. LADLE VA UE

2. $ A f£
ARDENABILITY

c Si Mn P S Cr Ni Mo A1 Sn
Not applicable

HRC at inch
.06
.15

max

.50
.25
.80

max.

.03
max.

.03 .

11..2E
i  c

max
.50

max
.20

max
.05

max

.05

B7602S ' .15 .28 .53 .020 .003 11.64 .41 .20 .002 .002 HRC at inch

HRC at inch

c 0li   L      T*     co   ritai    c L i to
TH£S MATERIA  IS CONFORMED TO R Y/ MATERIAL SPECIFIC TION AND THESE CERTIFIC TES RESERVED BY OUR INSPECTION SECTION AND  E ARE READY  O SUBMIT
COPIES OF THEM TO YOU  NY TIME ON YOUR  EQUEST.

: aas. • iaxs>ns, s.m
QUALITY ASSURANCE OF FORGINGS AND MACHI ED PARTS.

Mi   o  pc rts MoVUijj B Jes -$o  dtU-St  . siie)

PENETRANT

m & n $
M GNETIC

VISUAL

DIMENSION

!§   ?£   f3
ULTRASONIC

¦7   o a 
MAOHD STRUCTURE

5   b  m
MCRO STRUC URE

(K   6)
(DECURB.)

All

All

All

All

2 pcs

2 pcs

Good

Good

Good

Good

Good

Good

\ \
\ x* \KA-SU \   \

SPECIMEN \ P \

-¥ P,Y.S&2 )
-kg/nwH-

T.S
p   Jcg mn -

E (4D)
%

R.A
% HB EMARKS

min
482 Mpa

min
689 Mpa

min
20

min .

60
7 .

41

-  AH1A 874 575 ' 762 26.3 71.1 241

-W-AH1B 8 78 582 ' 770 26.3 70.1 ' 241 *

W-AL2A 8 76 572  768 ' 26.3 71.2 241 <

-AL2B 8  7 584 - 776 * 25.7 68.8 241

12.
TENSILE

( Room Temp t>)
BODY COUPON

@   5
GRAI  SIZE 2 pcs Good c r-

(ASTM# 5»5~)

INCLUSION

13  Sp c? ( Room TemP 

BODY COUPON

:)

Not applicable
SPEC

10

Spark All Good
tor o o
SPECIMEN

if tz %
HARONES

-AH1A
-AH1B

HB207-241

W-A

W-AL2A

W-AL2B

241 111 15

2-V, min
33.8 J
197
210
208
186

11, 12, 13ffl0 DDp<D2W4®m S

HEAT TREATMENT ON TEST SAMPLES FO  PAR.I1, 12. AND li
THE OTHERS ; TESTED AFTER HEAT TREATED ON SUPPLYING
CONDITION.

Same   as-del-. r-condi-ti on

V:] ,0;2,D,/ 

235 23 119
ORDE  NO. DEL. DA E

A
QTY

I4-. fiPr. g>
/«/<? 9  ( K/<& / 9 7)\/&. ftp .fti

"B"

P 
Sl    ff, in , $ec.  rforh;  ri

11
v y   t

RUPTURE

t:)
Not a plicable

(D it  dd li IflA t/S, K

¦ISfili,  COD  

THIS S3 TO CERTIFY TH T THIS P RTS CONFORMED
TO PRESCRIBED REQUIREMENTS ON THE D AWING
AND APPLICABLE SPECIFICATIONS.

A DEPT
Witnessed by   T •••<'

..  bief of



COSTOMEB TO :

HITACHI WORKS OF HITACHI  

A M
82021972

CERTIFICATE OF TEST

wwww
ISSUE NO.   _ _
g re  : 13, Apr .1982

DATE

NITTOKU METAL INDUSTRIES CO..tTD
JJct i 

PLANT CODE: XTR 2 HE   NO. (MARK) SHAPE
o  h se

LOT MA K
gi

QTY.

0®
DWG. NO.

100-061-391 _(iA
1OP-037-785 X) B7602S ( ) 95 -A 132

I dp 4a
DISCRLPTION

L-2 BLADE (GEN. side)

asttias
APPLIC BLE

I  PECIFICATION
HHS-KCM5303 , Rev 0

950°C X 1H30M, A.C

fiqn°0 X  H . A.C
DIE NO.

I tt K
j 4 -.M TERIAL

(_KT5303AS7E  |26*$+aitt   Steel
DEL COND. 6793,6794

fl
QU UTY ASSU

paaKM mm  X.; HITACHI METALS LTD. )
RA CE OF RAW M TL (SOURCE OF RAW MAT   ; > MK

§77 NO.

QTY.
-

\    s
\ SPEC

HE T NO. \

1. ft:   & (u-kj  ) %
CHEMICA  COMP. LADLE VA UE

2,   i   i4
HA DENAB1LITY

C Si Mn P S Cr Ni Mo A1 Sn
Not applicable

HRC at inch
.06
.15

max

.50
.25
.80

max.

.03
max.

.03 13 DO
ma 
.50

max
.20

max

.05
max

.05

B7602S .15 .28 .53 .020 .003 11.64 .41 .20 .002 .002 HRC at inch

iCSS -
HRC at inch

THIS M TERIAL IS CONFORMED  O RAT/ MATERIAL SPECIFICATION  ND THESE CERTIFICATES RESE VED BY OUR INSPECTION SECTION AND WE ARE RE DY TO SUBMIT
COPIES OF THEM  O YOU ANY TIME ON YOUR REQUEST.

n: sasaa • Mificos,:
QUAUTY ASSURANCE OF FORGINGS  ND MACHINED 1

o-  p v-ts : Mov    6ic &s ll-t  S bxgc. H- Side)

PENET ANT

m ® m $
M GNETIC

VISUAL

DIMENSION

ULTRASONIC

U
MACRO STRLCTUSE

5   b
MCRO STRUCT RE

(sa $
(DECURR)

All

ll

All

All

2 pcs

2 pcs

Good

Good

Good

Good

Good

Good

e 13

ASPK

\ O  \
fcWBQ \  * \
SPECIMEN \P \

-¥ P, Y.S( t0)
-psi  -kgArRint

T.S .

psi- -kg mm--

E (4D)
%

R.A
%

RC-
HB

f   
REMARKS

in
482 Mpa

min
689  pa

min
20

min
60

C ' ,1 1
o( r

r\j c\j

¦ -AH1A 8.77 564 763 27.1 71.3 235

- -AH1B %8/76 574 768  27.4 70.0 235

-AL2A 8.76 54 762 26.3 70.0 235

-AL2B 8.78 548 762 . 26.6 70.1 235 .

12. 31 3S
TENSILE

( Room Temp 12) - *®-
BODY COUPON

&   ®
GRAIN SIZE 2 pcs

Good
ASTM#5-775 

13.  

10

p>±mfr&%i
INCLUSION

impact   Roo  Temp»

BODY COUPON

¦C)

Not applicable an
SPEC

Spar-k All Good
LUTGf}
SPECIMEN

fr ?Z %
HARDN SS HB207-241

W-AH1A
W-AH1B

W-A
W-AL2A
W-AL2B

11 nil

241 70 30

2-V, min

33.8 J
193
1.198
161
156

%
EMA KS

11, 12,

(fe W jg @   - m
HEAT TREATMENT ON TEST SAMPLES FO  PA .11. 12, AND 13.
THE OTHERS : TESTED AFTER HEAT T EATED ON SUPPLYING
CONDITION.

Sa e asj del  ,-condition

235 64 10 X §
ORDE  NO. DEL DATE QTY

m

o/ioqu mm)
lK ( KlMlll . tk Qpr.  >

-5ZWZ)
ftcAm m.eA f w/'.f K.   idch-wrt

1W
SPEC

11
y ~7  -

RUPTURE

( ¦C)

SPECIMEN
Not applicable

w®liaaoliXfSAC/p° K

THIS IS TO CERTIFY TH T THIS P STS CONFORMED
TO PRESCRIBED REQUIREMENTS ON THE DRAWING

ND APPLIC BLE SPECIFIC TIONS,

itnessed by

P 61
Pc 

QA ..DEPT.

hief oft Ins.seel



ESULTS | SPEC [RESULTS | SPEC,

LP 

Hi CHl
Hitachi Metals, Ltd.

Yasugi Works

2107 - 2 , Yasugi-cho
Yasugi-shi, Shimane- ken,

Japan
Tel. 08542 - 2 - 3501

Messrs

TEST CERTIFICATE

Hitachi Works, Hitachi, Ltd.

Date

Month D ay Year

4 5 1982
Order No. Plant Co e S No.

0110 5 23?B. 2 K192184  

Product Mater i al

!26r S Links  SkeeT
(K?r5303AHS7.s)

Con i ion Drawing No. S ize Reference No. Lot No. Mfg. No.

Turbine Blades Heat Treated P032613 2 , !,IP 172-1154 01 3 L0~07

Charge No. c Si Mn p s Ni Cr Mo 11 S Charge No.
Code Pieces

0e,G6~

0.15,
ma ;
Oo 50 ,

0,25 
o so ,

max
0G 03  

ax
0,03 .

max
0,50 _

ll 25-
13,00  

ma 
0.20 ,

masc
0,05 ,

¦ me 

0.05 .

.  678231' 0 0 0*27 ¦ 0 50 ¦ 0,021  0,003 0«.i * 12,01 ' 0,18 ' 0,005 0,002 42 53
36086K1¦ O lp  0.41 • O 9 - 0,020 • O0OO3 0,41 11*87 • 0,17 • 0,003 0,002• 94- 67E  

<u c
Z o
UU

CL

Charge No. Heat Trea ment ( C ) 0.02% Offset
Yield Strength Tensile S rength Fdon-

ation
Red. of
A rea

Impact Charpy
V Notc 

Hardness
M icro-
S t ructure

Macro-
S tructure

Q*

a  

81L  , 5 * 3 h 

sc=
, <MPa,

• rP-.SL jj
% % -icg smt:   j \

- bs=
Hb

Grain
Size

Ferrite

%
Segre¬

gation
Pit

min

515
min

757
min

20

min

6d

min

33*8
223-
2 62

ir or
finer

B6782S1 : Q,  b0xclC ne OJJ

T  6 0x2H AO

SH  605x60: AC

LI 601 327 23*2 5.9 85.3 262 5.5 0 A A

12 551 ' 63  ' 23,3 65. 10 .9 255 6.0 0 A A

36086 .  di  o LI 21 *¦ 7 6 25.4 69* 5 108,9 229 5,0 0 A.C A

12 521 , 761 26-0 9.5 129.5 223 5.5 0 A

c 

Ha dness of Blades (Hb) 262-229 Tension Test Specimen

Ultrasonic Inspection Good Dia. Gau e
Len th

Magne ic Particle Inspection Good mm mm

Dimensional Inspection ' Good
Visual Inspection Good 12,5 50,0 
Identification Inspection Goo 1

2, ,3, r, ,/

i  n i. ; ,t sit ,31

N E  L fV  ¦"), !
T ;   - 1:

T. Kudo

Manager of Quality Control Section

o  pc yts : Ko i j Blccdes- or   B-Si  ) '



HIT CHI
Hitachi Metals, Ltd.

Yasugi Works

2107- 2 , Yasugi-cho
Yasugi-shi, Shimane- ken,

Japan
Tel. 08542 - 2   3501

f j . D

TEST CERTIFICATE

Messrs. Hitachi Works, Hitachi, Ltd.

Month D  y Year

Date 4 J 1982
Order No. Plant Code S/No.

03,1094 /Uk-2 ; ¦ "£132184 '

¦

Product Material Condition Drawing No. Size Reference No. Lot No. Mfg. No.

Turbine Blades (K!3303 HS7S)  
128y Sfainle s SLel

Heat Treated P032 13-1 19. !IC- 172 1154-02 12 3010-07

i° 
5 E
x, o
OO

Charge No.

G*0£>
0*15

Si
Taazz
0*50

Mn

0 25" 
0*80

niax
0 03

max
0,03

Ni
sax
0.50

Cr

11®25 
13*00

Mo

0*20

.1 

rase:
0®03

ax
0*03

Charge No.
Code Pieces

3603610. 0.13 0*41 0*59 0*020 0*003 0*4 11*87 0*17 0*003 VJ! «5y002 23
56036K3 37

Charge No. Heat Treatment (°C) 0.02% Offset
Yield Strength Tensilfe Strength Elon¬

gation
Red. Of
Area

Impact Charpy
V Notch Hardness Micro-

S t ructure
Macro-
S tructure

Q* -

* -

SR* 11 55«6  H.<

(MP ) =p.Bi= (MPa) % % TTf (j)Tt hbs:
Hb

Grain
Size

Ferrite

%
Segre¬

gation
Pit

min

51  'J

min

73?  
min

20  
in

60
min

35*8.•
223-
262

4 o 
fi e 3:

56086 iu 0* $60 40mi * Oil

T* 660x211 AG

SR* 605x6H AG

LI 542  ?B0   ' 25 0 69*5 8773 2 5 4.5 0

L2 5JS • 774 ¦1 25 6 70.4 81*4 229 3*0 G A A

36086K3 ditto LI ......545../ 76..;;:.  24*6 ¦ 68,6 74*6 241 5 0 0 A

L2" 72' 7 "25*2-
68*6 t'3.0 2- 1. . CY O' A

c 
OJ

241-229Hardness of Blades Hb)
Ultrasonic Inspection

¦ Magnetic Particle Inspection

Dimensional Inspection

Visual Inspection

Identification Inspection

Tension Test Specimen

Good
Good
Good
Goo 

Good

Di a. Ga ge
Length

mm

12*5

mm

50*0
n.

i r<
d,o .f .o, ,P.:C_!CiL

¦!T* I! T L
H T?<. ' '

P. .H! i n.

r.* i j- -1- \
I A  . h.; \

-• id i+  rf yFsy
T. Kudo

Mana er of Quality Control Section

o -  ovrts   Bit des  -or  Lc e'.   Lhl. Side)



HITACHI
Hitachi Metals, Ltd.

. Yasugi Works

2107 - 2 , Yasugi-cho
Yasugi-shi, Shimane- ken,

Japan
Tel. 08542 - 2 - 3501

Messrs.

TEST CEIRTSFDCATE

Hitachi Works, Hitachi, Ltd.

Date

Month D ay Year

1 20 1382
Order No. Plant Code S/No.

01.1093 X X}£~2 K192184

P ro uct Material Condition D a in  No. 'S i/e Refer nce No. Lo  No.

Turbine Bla es (KI5506D314)
Cr-Nk-V Alky 5teej

Heat Treated P043278 2 33*5,nl 172 1153 01 72

Mfg. No.

1U1G-16

Charge No. C
0e17~
0 25

Si
mex
1*00

Mn

.liiax

1,00 0,050
ma 
0*030

Ni
max
0,50

10, so¬
li *50

Cr Mo

0*9®- 
1,10 ,

v

0,15 
0,25

ill

max
0,05

max
0,05

Gu

max
0,50

Cr   
max
9*00

Ch rge No.
Code Pieces

37613K1 0 22 0,40 0,77 0,017 0*002 CL 47 10,64 0 0,16 0/ 0,002 0.02 0,04 : 6*34 2B 39

Charge No. Heat Treatment (°C) 0.02% Offset
Yield Strength Tensile Strength Elon¬

gation
Red. of
Area

Impact Charpy
V Notch

Hardness
M ic re¬
structure

Macro-
S tructure

Qo min 982

1L mi  593
SR, laL 28x L

=kg/trttff"- (MPa)
TS-i 

(MPa)
p-gi 

% % • -kg  tlE (J) Hb
Grain
Size

Ferrite

%
Segre¬

gation
Pit

min

654
i n

930
min

15
min

30
min

13*5
285~
331

4 <ii 
fi e "i

£7613X1 Q, lOlOxdOmin, Oil

T , 625x2B. AG
SR, 600x6ii AG

LI 751 ' 10.31 - 10,0 •- •O    c 19 e>  311 5*5 0 A A
L2 751 - 1031 18,3 51*0 17*7 11 *5 0 .A

H5? 1051  21,3 51a

ditto ditto LI 751 - 1043 '• 1 *4 45*8 1  * 7 321 5*5 0
L2 751  10 3 19  . 5 *6 20.6 ¦  321 *5 0 A A
• ET 1062 : 22,0 ~£ ,1  

Y - r * 2 < r- hi 171
\ \dO 2 d  

o

¦   on

Oh

Hardness of Blades (H ) 321 311 Tension Test Specimen

Ultrasonic Inspection Good Di a. Gauge
Len t 

Magnetic Particle Inspection Good mm mm

Dimensional Inspecti n Good LI 12,5 50 0
Visual Inspection Good 1 2 «e 5!

Identification Inspection ¦Good H! 12,8 12*7

ior roxorenoe

TJd/i

O -  yts ; Mo iw  Bl des  -or sL e. ( 7 :  (\e)

//', -holh  luh . (t)  C. ;V/;X 9

T. Kudo

Manager of Quality Control Section
P. 42



RESULTS   1 SPEC" ° [RESULTS [ SPEC. |

Lf H1K

HITACHI r)
?

Date

Month Day Year

Hitachi Metals, Ltd. _ , .

Yasugi Works ' FEST C RTIFICATE
2107 - 2 , Yasugi-cho

Yasugi-sh Shimane-ken, Messrs. ¦ Hitachi Works, Hitachi, Ltd.

1 . 20 1982

Order No. Plant Code S /No. : 

011093 XXE~2 12192184 ¦

Tel. 08542 - 2 - 3501

Produel

Turbine Blades

Male rial

(srsjogBSii)
Cy-Hp-V ftll°Y

Condition

Heat Treated

Drawin  No.

P04327Q 2

S i/.e

3   t

Rererencc No.

172 1153 1

Lot No. Mfg. No.

73 1U1016

0s- Cha ge No.

B7613K2

c Si
Oel? 
0,23

Bax
1.00

0.22 0*40

Mn

1*00

c ll

ax
0*030
0.0X7

s
max
0*030
0*002

Ni
max
0*50

10* !50nw

[11*50
0*47

C 

10*64

Mo

0 * 90- '
l.XO

0.98

T
0.15 
0*25

0,16

X
sax
0*03
0*002

j
max
0,05
0.002

Cu
m  
0,30
0.02,

H

4042

Cr 0 0

max
9«0(
0   A

OViar c No.
Code

23

Pieces

38

S E
jz 0
DO

B76X3K3 30 23

Charge No. Heat Treatment (°C) 0.02% Offset
Yield Strength Tensile Strength Elon -

ga tion
Red. of
Area

Impact Charpy
V Notch

Hardness Micro-
S truct ure

Macro-
S tructure

Cl, min 982

0 min 593

SR. XT, 28x6H ¦

=kg/ramL (MPa) =k9- »i (Mpa) % % yvy (j. Hb
Grain
Size

Ferrite

%
Se re-

ga t ion
Pit

min

54
min

930
min

15 '

min

30
min

x. 5,3
285-
551

4 or
fines

B7613K2 qw 1010x4Qnii , Oil

a 625x2H AG
SR. 600x6H A0

LI 725 1032 17.1 A  / «  , S 0 {. i /of 33 5*0 0 A A

L2 751 • 1035 19-2 52,7 18.6 31 5*5 0 A A
1062 • 21,3 31,7

J
B7613 3

ditto
LI 775 1051 17*8 31«6 17*7 311 3»0 0 A
L2 71X  3. O  5 13 • 4' Kg) 7P r- » J 18.6 311 . 6.5 0 A A

2 0 m 0 _/M
|l|r D ,2 c # A  il/ilfl

Hardness of Blades (Hb) 331 3 
Ultrasonic Inspection Goo 
Magnetic Particle Inspection Goo 
Dimensional Inspection Good
Visual Inspection Good
Identification Inspection X}

Tension Test Specimen

Dia. Gauge
Len th

mm mm

Ll 12.5 50.0

1 2 11 t?

BT 3.,2.8 T   r7

t. o  reieroncQ

Jr     o/  J- Z
~- j l) /? P .

Ht "f  fhj  Afc, (//Fr } ) i) x )

T. Kudo

Manager of Quality Control Section

K     O- -   Mov'iaj Bl  s  or j  -t   S-C e, ( B Side.)

Pn 43



SPEC (RESULTS | SPEC,

LpCUE

HITACHI
Hitachi Metals, Ltd.

Yasugi Works

2107 - 2 , Yasugi-cho
Yasugi-shi, Shimane-ken,

Japan
Tel. 08542 - 2 - 3501

Messrs

'EST CERTIFICATE

Hitachi Works, Hitachi, Ltd,

)'
Month j D ay Year

Date 1 1 20 1982
Order No.

011092
Plant Code

XlTir'S
S/No.

K1 2184

Product Material Con ition Drawing No. Size Reference No. Lot No. Mfg. No.

T rbine Blades.
Alky 5Taa|

Heat Treated ¦P0432T8 1 33*5-rnr* 2-13.53 02 74 i'uao-16

Charge No.

3624133

C Si
0*17 
Q«23 1,00
0*22 A

Mn.

max
1*00
0*83

X 
CL 030
0*020

0*030
¦o/oo?.

Ni

0.5C
42

Cl¬

io* 50 
11.50
11.02

Mo

0*90 
1*10.

0*99

0*15"*
0.25
0*19

¦msx

0*05
0*018

j 

ma 
0*05

003

Out

ma 
0.50
0*03

Li Ur eq*

0*0 4
9.0(
6*21

Charge No.
Co e

27

Pieces

5 E
jz o
(JO

E 241S4 2 27

Charge No, Heat Treatment (°C) 0.02% Offse 
Yield Strength Tensile Strength Elon-

gation
Red. Of
Area

Impact Charpy
V Notch

Hardness M icro-
S t ructure

Macro-
S tructure

U Tin 382

*  in 593
SB*

2 ?*!=! (MPa)
—pm *

(Mpa)— m - % % u)
FtH hs 

Hb
Grain
Size

Ferrite

%
Segre¬

gation
Pit

min

54
mi n

930   ¦
min

r:13
min

30 •
min

13* 5' '
285-
331

4 02?
final

B 24IS3 ,* ’I010 40niin* Oil

* 625x2K A0  

SB* 600x H AC •

LI YYl ¦ 104. / . - 17 <6 4 49*3 16 it 321 6*0 0 A A
L2 767 - 1039 .. 17*7 ¦ 4 *9 18, 32i r\

Qv 0 A
1051• • 2i02 31*1

£624184
¦ ditto

ICt 744 he • • 1059 ¦ 15*8 1 ® 3* 4   I 3 1 E4 I J 0 A A
L2 748. W ' 1047 ¦ 17.6 51*6 15-7 31 6 * 0 0 A A

-•Hil1 1066 3 20,6 31*1 -l-; '
j. i rK 1  / Alii!

kL 0 z 0 <6 0 /'/h4  \S.

04

Hardness of Blades (Hb) 351-321 Tens on Test Specimen

Ultra onic Inspection Good

Id

12
El

Dia. Gau e
Len th

Ma netic Particle Inspection Goo mm

12,5

12,8

mm

50,0
j*

12,7 ¦

Dimensional Inspection Goo 

Visual In pection ¦ Good

Identification Inspection Good

L

r   -Sl;7T2~f
•  fo  rsferenco

.1 .J

' '  

L.. i

J -tf „   T //   Z

i } J /) f)
/ ?'  t

cl -L

7- UJh, (   HW- )

T. Kudo

Manager of Quality Control Section

(L  e_ d-J-  oorts   t oViw  B cU S - oy St C.  \ e.)

P 44
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HITACHI
Hitachi Metals, Ltd.

Yasugi Works

2107 - 2 , Yasugi-cho
Yasugi-shi, Shimane-ken, '

Japan
Tel. 08542 - 2 - 3501

-

TEST CERTIFICATE
Date

Month D ay Year

1 20 1982

Messrs Hitachi Works, Hitachi, Ltd,

Order No.

03.10 2
Plant Code

Xliad"
S LNo.

K1 21S4

Product

Turbine Blades

Materi al

( T5306&SI4)

Con i ion

Heat Treated

Drawing No.

P043278 1

S ize Reference No.

172  53 02

Lot No. Mfg. No.

75 11)10-1 

Charge No. C Si Mn P ; s Ni Or Mo ¥ • .Al Sn Chi Or  q»
Charge No.
Code Piece 

0s17 ! 
0«23

ma 
1WX) ,

ma 
1#00

max
0*05 

ax ¦
0*030

max
0. 0 ~

10*30*"
11*5 .

0*90-
x o

0,15 
0*25 -

max
Op 05 •

max
0*05 •

raax .
0c50 ¦

msec
9«00' B7613S3  

0«22 , 0*40 ¦ . ij 37 . 0*017 0»G02. ¦ 0*47 1 3.0»64- 0,90 0*16 0,002 - 0a002 0,02 0,042 *34 30 15
B7615K4 5« tt n ii 55 J! 32 ff £J H 31

V -
.

Charge No. Heat Treatment (°C ) 0.02% Offset
Yield Strength Tensile St ength. Elon¬

gation
Red. Of
A  ea

Impact Charpy
V Notch Hardness Micro-

S tructure
Macro-
S tructure

C  lain  82

1L mi  593
SR*

IpASzdfftlfcl (MPa) (MPa) % % kg -nr   j  
sf.Jpr.Lbs:

Hr
Grain
Size

Ferrite

%
Segre¬

gation
Pit

min

4
mi n

030 ¦

in

15 -

min

30 ;

min

13*5  
28 3 
331

4 or
firta'i;

¦ B7615K3 0* 1010 4Qain* Oil

2 r2H AO

BE* 600x6H AG

La,
740 ' 1039 . 161*8 .48* ' L ,  , 311 6«0 0 ii A

12 ¦ 7 1 ¦! 1043  • 18,0 5i 8 17,7 • 11 6*0 0 A
1062 • ¦ 22*0 ¦ 34«3

7613K4
ditto

LI 740  1043 ' • 3.8,2 • 30*4 17 7 331 5*5 0 A
L2 ¦ 732 • 1043 18 p 3 51® 6 15*7 331 6 » 0 0 A A

- iS? 1062. iT-   f  34*3 | iM 1 :.Waa LI
hdd, 0 z 0, 6 oZZA

N

in
u o

£ p0 c
JP o
ou

o 0

t

Cu

Ultrasonic Inspection

Magnetic Particle Inspection

Dimensional In pection

Visual Inspection

Identification Inspection

L

Good
Good

Gcod
Cic 00.

rOGCl

T,1

t/C

Di a- Gauge
Len th

mm mm

1.2*5 50,0
» ii

12*8 12*7

1 or  e xerenoe

/, /y f  / ih

M' t /y l uku ( /if  . /-/ })-l)

T. Kudo    

Mana er of Quality Control Section

1' vY.e 0   rts  l cs' -or (  E l. 6 de)
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PROM.A00052
51

PA T
NO. NAME OF PARTS MATERIAL CODE 3UANTITY REMARKS

1 BEAM CARBQN STEEL JIS SS41 1
2 THIMBLE CARBON STEEL JIS SM41A 2
3 THIMBLE CARBON STEEL JIS SM41A 2
4 1124 L440 BOLT CA BON STEEL JIS SS41 2
5 M24 NUT CARBON STEEL JIS SS34 2
6 LIFTING RING FO GING STEEL & 2
7 PIN CA BON STEEL * 4
8 IQ LIOO COTTER PIN LQH CA BON STEEL JIS SWRM3 8
9 LIFTING BOLT FO GING STEEL JIS SF55 2
10 HANGER FO GING STEEL JIS SF55 2
11 ADJUSTING NUT FO GING STEEL £ 2
12 STOPPER CA BON STEEL JIS SS41 2
13 SOf LI60 REAMER BOLT C r-Mo STEEL % 8
14 M48 NUT CARBON STEEL 8
15 GUARD PLATE ALUMINIUM JIS A1050P 2
16 50  L5310 WIRE ROPE HIGH CA BON STEELJIS SW H 2
17 32$ L8900 ENDLESS ROPE HIGH CA BON ST EL JIS SWRH 2

REMARKS
JIS s, -JAPANESE INDUSTRIAL STANDARD

'   = -HITACHI STANDARD SPECIFICATION

APPROX. WEIGHT : 50.4 TQN (INCLUDING LIFTING DEVICE)
CRANE CAPACITY : 105 TON/25 TON
CRANE MAX. LIFT ; 11.5M/10M (FRON OPERATING FLOOR)

LlfTING INSTRUCTI NS
1) THE LIFTING PROCESS MUST BE PERFORMED CAREFULLY UNDER THE INSTRUCTION

OF AN EXPERIENCED SUPERVISOR.
2) LIFT UP OBJECT SLIGHTLY AND LOCATE THE CENTER OF GRAVITY.
3) AFTER LOCATION OF CENTER OF GRAVITY, CHECK THE LIFTING DEVICE AGAIN

AND THEN REPEAT THE LIFTING PROCESS CAREFULLY.
4) EACH PART OF THE LIFTING DEVICE SHALL BE USED FOR ALL ROTORS.
5J_ BEFORE_INSERTING THE WIRE ROPES PART NO. 17 THE OIL DEFLECTORS _

MUST BE REMOVED FIRST.

B UILt]

81-9 -12 XY-1136



C1>
K5

014- drawing no.

L££U  MZ1  .? SST ITLE (ABBRJ „

R.T.R U.F.T A M H. P.
I .

, .4 CO  
M.F.

.  

Q.Z.X.X.Xi ,R.T.R- .1 i /F.T. .025. .5.1 9,7. HJ  .O. SjBtO.O,

ASM PLftl

SfflffSaATE-3 
£ MU KDAA352I
BBfi-flatflJf KOAA3524

3  napttmxHmn ¦ ¦*¦5 .
Rf Sf  

APPROX. CENTER OF GRAVITY

CRANE HOOK

WIRE ROPE LIST ( )

P.NO.
ROPE DIA.

(  - 7"g m m)
LENGTH

m m)
NOTE ( ffi   )

2 63.0 4400 COMMON WITH LP ROTOR

1.5 3459 WITH CANVAS

4 31.5 3598 WITH CANVAS i n  )

P.NO. PART NAME (  - ) o Tnm)
2 WIRE ROPE ( 7     -   - 7 ) 2 COMMON TO LP ROTOR
3 WIRE ROPE (       -   - 7° ) 7
4 WIRE ROPE ( 7 Y   -   - 7" ) 7
5 LIFTING BEAM ( ffiUL-  ) 7

COMMON TO LP ROTOR
6 STOP BOLT (   ) 4

NO. 1 BEARING SIDE V 419.1
NO. 2 BEARING SIDE A 508

LIFTING INSTRUCTION
7. ROTOR WEIGHT APPROX. 24.5 tons.
2. IN PREPARATION FOR LIFTING ROTOR , ARRANGE ROTOR AND LIFTING

DEVICE AS SAME AS IN THIS DRAWING CAREFULLY UNDER THE
CONDUCT OF SUPERVISOR .

3. REMOVE OIL DEFLECTORS AND WIRE ROPES CAN BE PASSED
THROUGH UNDER ROTOR .

4. PRIOR TO LIFTING ROTOR , CONFIRM THAT THE STOP BOLTS ARr~
ATTACHED TO THE SUITABLE POSITION AND THAT ALL WIRE ROPES'
HAVE ADEQUATE TENSION WITH THE BEAM LIFTED GRADUALLY.

5. LIFT ROTOR AS LOW AS POSSIBLE UNTIL LIFTING CONDITION KEEPS
STABLE EQUILIBRIUM .

6. AFTER LIFTING CONDITION KEEPS STABLE EQUILIBRIUM , BE CAREFUL
TO LIFT ROTOR AND MAINTAIN THE LIFTING LEVEL MORE THAN
MINIMUM HEIGHT INDICATED IN THIS DRAWING

7. $  -  fit : !*] 24.5 \  v CAUTION
2. T   /c   o „

J. nffi jUj 12 >?u-FmT<-T*W .V'ZYiz  <, 

7. DON T USE ALL PARTS INDICATED IN THIS DRAWING FOR ANY 
PURPOSE EXCEPT LIFTING ROTOR .

2. WIRE ROPES SHOULD BE PROTECTED AGAINST WATER , EXCESSIVE
MOISTURE , CHEMICAL FUMES AND ACIDS , AND BE KEPT LUBRICATED

5. ENOUGH.

6.  J. WHEN LAYING THE LIFTING DEVICE , SET THE BLOCK AS SHOWN .

. & t SSCTgPffpij-

2. IT    - 7li,  K, ¦gftcta+flaggl - Sfc

3.   i - Z  gr j v m  mzi Dy

AS BUILT

TW-001565-001
T  io

7. = XILLw k ~   y 4 ( )  l E c

T3_XAR01_LIFT-H!P
_  _

I I I - 

XAR01-C04-096
.ig  PPROVED BY

BH REVIE ED BY
tg  PREPARED BY

_LJ _U XAROI
g* CONTENTS

M211121 CA

KKS:
N1MA

APPROVED BY
K. Okuno . .

MAR.-23-'01

SB REVIEIED BY
/ • •

ftsTITLE Tarong North Power Station

HIP ROTOR
LIFTING DEVICEflE    JO St REVIEIED BY

S. Sakata. .
HAR.-23- OI

BS PREP RED BY
M Komiyama.

m. -23-' 01Sirrs mm

TOSS    U v_ t b A T04DH|BA COQPO ATION

HMS DRAWINB NO.' i.kFTTsWTS REV. WARK

!®
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