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Chemical Composition AIE B 4 5
BASE METAL Certificate No. : UE-09~04652
iR
Samcting Freauency 1/ 1HEAT Page : 1
WEF S
Manufacture No. 99-032168|99-01406(99-01202|99-01372|99-0128%
WHMcode—Heat Neo. 4-6618 G-6423 4-6768 45-6769 5-6890
Min. Ma x.
L 0.10 0.04 0.05 0.05 0.05 0.05
C % T 0.10 0.05 0.0h 0.05b 0.056 .05
L 0.60 0.20 0.19 g.19 0.18 0.18
S % i 0.40 0.20 0.20 0.18 0.18 0.19
L 1.85 1.62 1.64 l.66 l.66 1.60
Mo 4§ P 1.85 1.60 1.63 1.67 1.65 1.63
L 0.020 D.0146 0.013 0.013 0.012 0.013
P Y% 1P p.c20 0,014 06.012 0.012 0.012 0.012
L 0.010 p.0o2 g0.002 0.002 0.002 0.002
5 % 1P 0.010 0.002 0.002 0.002 p.002 0.003
L 0.40 0.01 0.02 0.02 .02 0n.02
Cu & |F 0.40 0D.02 0.02 g0.62 0.02 0.02
L 1.00 0.01 0.01 0.01 0.01 0.01
Ni &P 1.00 0.01 0.02 0.01 0.01 0.01
L 0.30 0.08 0.08 6.09 0.09 0.08
Cr P |P 0.30 0.08 0.08 0.09 0.08 06.08
L 0.30 0.11 0.10 0.09 0.09 0.09
Mo & |P 0.30 0.10 0.10 0.09 ¢.09 0.09
L 0.090 0.043 0.044% 0.045 0.047 0.042
v % | P 0.090 0.0644 0.0462 0.044 0.045 0.0462
L 0.100 0D.036 0.037 0.039 0.038 0.03%6
Nb £ P 0.100 0.036 0.036 0.03% 0.038 0.038
Ly 0.006 0.030 0.015 0.015 0.010 0.012 0.014
Ti [» (P] 0.0046 0.030 0.014a 0.016 0.011 0.010 D.012
L 0.001 0.000 0.000 0.000 0.080 0.600
B % | P 0.001 0.000 0.000 0.000 0.000 0.000
L1 0.010 0.060 0.031 0.030 0.025 0.026 0.027
S.A1P¢ (P D.010] 0.060 0.030 0.027 0.020 0.026 g6.022
L 0.012| 0.003 0.003 0.004 0.0049 0.003
N % | P 0.012| 0.003 0.004 0.004 0.0049 0.004
L 0.0050 0.0000 0.0000 0.0000 0.0000 c.0000
Ca [ |P 0.0050 0.0000 0.0000 0.0000 g.0000 c.0000
L
Ce [% |P - 0.0000 0.0000 0.0000 g.000¢0 0.0000
L 2.02 1.81 1.82 1.84 1.86 1.77
3 % |P 2.02 1.78 1.81 1.85 1.82 1.80
L .12 0.08 0.08 0.08 6.08 0.08
Nb+V U P 0.12 0.08 0.08 0.08 0.08 0.08
Ceq. L 0.300 0.217 0.228 0.230 G6.230 0.223
AA D4 IP 0.300 0.225 0.227 0.230 0.228 0.226
L
P
L
P
L
P
L.
P
Nete L:Ladte Arnstvsis - AR 3J= Mp+Cr+Mo
P:Proguct Arnatvsis - BL@AT
Ceq.AA= C+F(Mn/6+Si/24+Cu/15+Ni1/20+(Cr+Mo+V+Nb)/5+56B)




5] 3 il B Tensile Test
AtPH 5
Certiricate Mo, :UE~Q09=~0452
LT
Sampling Freausncy 1/ 100P/HEAT Page 126G
Unit MP A
a0 Bl F i Bl ag & o B X I
Spec, Mark [vield strength|tensile sStrenath Btongation(s) {Yield Ratic(#)
Min. 483 565 22
TS FAGK, 620 760 20
Mir. 565 10
TW  [max 760
wiN.
Max.
Min.
Max.
HEHYS T WA i h 5i vk G ¥ T BE R Lk
Hig Spec.

;'\ian:_u S VUTE NO. OO eosl O Miar kK T leld Tranen|rens e v eI Thn CTonRga3tron I i21d Katio
99-02148 G-6418 TS 539 649 32 83
99-02148 G-6618 TW 638 26
99-01406 4-6423 TS 557 657 29 85
99-01406 G-6G23 TW 667 23
99-01202 4-6768 TS 578 680 31 85
99-01202 4-6768 TW 684 22
9901372 G-6769 TS K25 637 30 82
99-01372 4-6769 TW 645 24
9901283 4-6890 TS 562 667 3G 846
99-01283 4-6890 TW 665 26
99-01293 6-6891 TS 550 658 33 84
99-01293 4-6891 TW 690 25
99-01606 G-7566 TS 561 661 32 85
99-01606 4-7566 TW 668 23
99~01619 4-7569 TS 540 6G2 29 846
99-01619 4-7569 TW 669 24
99-01609 4-7571 TS 550 653 31 84
99-01609 G-7571 TW 684 23
99-01859 G-7686 TS 528 627 31 84
99-~01859 G-7686 TW 636 2%

99-01926 4-7688 TS 511 621 3G 82
39-01924 4-7688 TW 626 23

99-02419 G-7690 TS 518 619 35 84
99-02419 G-7690 TW 617 26

99-02663 G-7693 TS 551 639 32 86
99~-02663 4-7693 TW 666 26

99-02650 G-7697 TS K2a 631 32 82
99-026540 G-7697 TW 622 24

99-01663 G4-7749 TS 535 636 30 84
99-01663 G-7769 TW 672 22

99-03020 4-7819 TS 551 658 32 80
299~03020 6-7819 TW 678 2b

99-03691 G-7995 TS 564 669 30 846
99-03691 4-7995 TW 673 24

Note Spac. mark :pEEs

S:Transverss Stock
L Longitudinal Stock

Transverse in wWsld

W Longitudinal in weld SIEENes




Hh o 3 B Bend Test
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Certificatene. : UE-09-0452
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Sampling Freauency : /ETC Pace 31
Bend Test Bend Test
WiEES | 8 F [ A=132.1 SE Mo& | A=132.1
MM MM
Manufacture | B - Heat Manuracture HIE - Heat
No, Coge No, FacelRoot No. Coae No. Face|Root

29-02681 | 4-6418 |(GOOD|GOOD 20-03110 ; 4-8665 [GOOD|GOCD
99-04643 | 4~-6768 |(GOOD|GOOD 90-05555 | 4-8954 {GOOD|GOOD
99-02899 | 4-7686 |GOOD|GOOD 20-05453 | 4-8956 |GOOD|GOOD
99-02803 | 4-7693 |GOOD|G0OO0OD 90-04007 | 4-9080 |(6G0OOD;GOOD
99-03581 | 4~-7697 G00D|GOGD 90-04339 | 4-9388 |GOOD, 600D
99-03286 | 4-7819 [GOOD|GOOD 99-01942 | 9-3899 |GOOD|&00GD
99-044671 | 4-7819 (600D |GOGD 99-02901 | 9-3929 |(GOOD | GOOD
99-03709 | 4-7997 16G00D|GOCD 99-045h34 | 9-4040 [(GOOD|G0OOD
99-039%05 | 4~8000 [GOOD|GOOD 90-06205 | 9-4169 [GOOD|GOOD
99-04037 | 4~8000 (600D |GOOD 90-02395 | 9-4210 |GOOD|GOOD
90-04841 | 4-8168 {G0O0OD|GOOD 90-0293h | 9-4348 |GOOD|GOOD
90-064669 | 4-8203 |G0O0OD|GOOD 90-037%6 | 9-4348 |GO0OD|GOOD
90~-02703 | 4-8273 |GOOD|GOOD 90-034953 | 9-4350 |(GOOD|GOOD
90-03781 | 4-83b57 |GOOD|GOOD 90-03671 | 9-4350 |GOOD|GOOD
90-02811 | 4-8362 |GOOD|GOOD 920-04200 | 9-4382 ;GOOD;GOOD
90-04441 | 4-8551 |G00D|GOOD 90-03357 | 9-438¢6 |GOOD|G00D
90-04460 | 4-8553% |G00D|GOOD 90~05211 | 9-4610 |GOOD|GOGD
90-05151 | 4-8585 |G00OD|G0OOD 90-04687 | 9-4413 |G0OOD|GOOD
90-05063 | 4-8657 |GOOD|G0OOD 90-05780 | 9-4447 |GOOD GOOD
90-02475 | 4-8665 |GOOD|GOOD 20-04790 § 9-4450 |GOOD;GOOD

Nots ATGIG Dimansion




oy LY iR Et B Charpy Impact Test
AEENE RS
Certiticate No. : YE~Q09-~04562
s
Samoiing Freausney - 1/ 100P/HEAT Page 1 34
i RivA
Unig JOULES
Test Enerav Fracture(s: SUE Pk
Temperature Min, Ave. Min, § Ave. Specimen Size
(OUTSIDE)
BODY -5.0°C - 55 - - 10 X 10 2mm V Notch
(DUTSIDE)
WELD ~-5.0°C - 55 - - 10 X 10 2mm V Notch
(QUTSIDE?}
H.A.Z -5.0°C - 55 - - 10 X 10 emm V Notch
MG S 99-02148 | 99-01406 | 99-01202 | 99-01372 | 99-01283
Mamufacture No
e § 4-6618 G~64623 G~-6768 4-6769 4-6890
S Code-Heat No
1 G565 100 276 100 319 100 457 100 289 95
2 G457 100 G463 100 322 100 G446 100 310 100
BODY 3 62 100 36l 100 Gl7 100 461 100 285 100
(OUTSIDE>
-5.0°C |Ave G461 100 367 100 353 100 455 100 295 98
1 118 60 126 75 89 55 87 55 128 60
2 114 60 152 80 746G 50 114 60 111 60
WELD 3 121 60 121 75 150 70 72 50 lig 60
(OUTSIDE)
-5.0°C Ave. 118 60 133 77 104 58 91 55 116 60
1 639 100 GG9 100 452 100 460 100 258 80
2 G52 100 4661 100 453 100 6468 100 G527 100
H.A.Z 3 G495 100 639 100 G460 100 G671 100 285 80
(OUTSIDE)
~5.0°C Ave. 445 100 543 160 455 100 460 100 323 87
2
Ave,
1
2
A,
1
2
3
Ave
Nota
E I Energv

F ! Fracture

The absorbed energy of over 392J(289%9ft-1ih) is an
approximate value which exceeds 80% of the charpyvy
impact testing machine capacity of 490J(361ft-1b).
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Tear

Test

‘UE-0%-0452

5O Paae K7
Samoling Freauerncy 0 1/ 100P/HEAT
BOfF
Unit
et Ereray Fracture(s
Temparature Minm. Ave. Min Ave.
-5.0°C 75 85
BB S L WO B &
Manutacture [E- Heat Eneroy Frac- Marufscture [BH -Heat Erergy Frac~
No. Coge No. TUre No. Cods NO. ture
1 100 1 100
2 100 2 100
99-02148 ¥“-6418 99-01293 [4-6891
3 3
Ave. 100 Ave. 100
1 100 1 100
2 100 2 100
99-01406 [G-6423 99-01606 G-7566
3 3
Ave 100 Ave, 100
1 100 1 100
2 100 2 100
99-01202 |[4-6768 99-01619 |[4-7569
3 3
Ave 100 Ave. 100
1 100 1 100
2 100 2 160
99-01372 [4-6769 99-01609 6-7571
2 3
Awvea, 1 U 0 Ave 1 0 0
1 100 1 100
2 100 2 100
99-~031283 |46-6890 99-01859 G-7686
3 3
Ave 100 Ave. 100
Note




o %5 B Hardness Test
LRSS
Certificateno : UE-09-0652
B

Sarmol Ing Freausncy 1/ 1HEAT Page 69

N Wakia OB

Test Method ‘VICKERS Load 10006

- i - RECORDED HARDNESS VALUES ARE
= s MAXIMUM VALUES OBTAINED.

Body 350
H.oA, Z. 350
Weld 350
HE#®Y Mo Qutsids Center [nside
Manuracture [EH- Heat
No. code No. Boay |H. A.Z.| Weld Body [H. A. Z.| Weld Body H. A Z.| Welg
99-02148 G-&6418MAX 198 204 | 210 210 223 199
99-01406 5~-6G23MAX 210 199 | 216 218 234 21le
99-01202 [G-6768MAX 230 | 232 | 209 222 | 232 | 210
99~01372 [G-6769MAX 205 | 203 | 2056 2056 234 2046
99-01283 [4~6890MAX 216 217 210 214 237 207
99-01293 4-6891MAX 238 | 220 210 238 | 232 208
99-01606 G-7H66MAXI 229 | 205 | 218 216 235 208
99-01619 B-7H569MAX 199 | 205 | 211 212 263 206
99-01609 G~-7571MAX 227 | 212 | 213 219 | 236 209
99-01859 4-7686MAX 208 | 198 | 212 211 | 224 | 200
99-01926 “-7688MAX 197 | 201 | 211 213 | 264 | 199
99-02419 4~7690MAX] 190 197 | 213 198 206 i97
99-02663 [G-7693MAX] 214 | 204 | 209 213 | 217 201
99-02650 B-7697MAX| 191 201 212 200 216 191
99-01663 [G-77GI9MAX| 218 | 202 | 214 226 | 234 | 224
99-03020 |[G~-7819MAX 219 | 198 | 211 219 | 225 | 206
99-03691 K-7995MAX 222 | 216 | 206 222 | 232 | 214
99-03709 H-7997MAX 207 212 214 214 230 209
99-03712 |4-79298MAX] 226 201 21g 238 236 206

Note

W



