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o NAUKE CH A LD, WITh ORI LT bW RAYE S 3 TS 2 s W 2 & 2l 4,

T!’.‘abl_e' 1 2.1 Chewical Component of Moterials
c ok Mn B s |
Material Type
X 100]x 100|Xx 100 |x1000| X1000
Cp, Cg 19 10 59 12 25
Cp,Cxw 17 5 55 24 24
3541
CWg 19 5 62 24 22
s,cw,8w| 19 8 72 2 19
cp,Cc 16 35 116 23 18
Cp,Cw 18 41 116 | 18 17
HI'—50
CWp 18 41 116 18 17
g, CwW 218 40 120 19 23

Table 1 2.2 Mechanical Properties of Materials

X Db Gauge L ;—Yh aB Elong, RC;illét, b
Material Type of A, .
mn  An min Kg /=2 g /e % b % Kg =t
Gp, CC 6x25 60 30.0 47.6 304 638 213x10*
o Co,CE 6X50 200 296 442 316 54.7 2.02
SRR 9%5 0 200 29.8 456 515 543 | 205
§,0W,8W 6x15 76 313 479 | 285 55.8 2.07
- Cp, Cc 6%x25 60 393 552 259 611 210
el Cp,Cxm 6X50 200 393 552 25.9 54.3 2.00
CWa ?x50 200 397 538 279 o527 | 201
5, 0w 6x15 76 415 58.8 254 501 2.09

Table 1. 23 Welding Conditions

Rod Number Voltage Current Speed
Matarial Tyoe of
Kind Diam-nn Passges Unload Arc A nn min
CWg B—-17 52 2 25 110140 100
585 -41
CW, SW B—-17 4.0 1 76 30 135 130
CWn L.B-52 52 2 25 110.1420 100
HT-50
' Cw Li3—=52 4.0 1 75 25 140 160

Table 1. 224 Ultimate Strength of Specimens

Type 9B Type OB
S8—41 HT-50 58—41 HT~50

cp 4936 54.01 CWB 5060 532

‘ cc 5437 54.00 cw CWe 544 - 687

¢ Cop 4723 6355 CWp 547 6 6.4
CE 4304 5873 CWE 521 592
5S¢ 533 584 SWe 54.5 -

53 3D 555 654 SW SWp 55.7
51 47.9 55.6 Swm | 482 ///////
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Table 312 The Meaured Valué of

s
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D 100 105 108 11.0 10.3 105
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Table 3 2.1

Chemical

Component

PR
O M

o
©

arlials

Material CxX100 S5ix100 My X100 | Px1000 5X1000
SE—41 19 8 72 2 19
=50 18 40 120 19 3

Mechanical Properties of

Materials

S i t X v | Caugel iy ay Tlong Ti'{kl?_ciklui; T
rial e - wm i Ke,/m® Ky, o OL(/)““% Kep
Mother Material 313 479 28. 558 | 2.07x10*
5 46,9 518 213 528 2.01
10 51.8 54.7 199 514 203
Tension
55=41 15 6Xx 15 76 538 557 174 50.7 2.05
20 872 578 123 46.8 200
5 4 6.1 3 54.7 2.08
Compression
10 477 199 554 2.60
Mother Material 415 588 254 501 209
5 54.0 593 190 494 190
10 6 0.8 627 163 55.0 1.86
Tension :
HI'-50 15 6x15 76 64.0 64.7 1056 538 192
20 66.2 66.7 40.0 1920
5 54.4 270 495 188
Compression
10 552 258 50.0 180 _J

Table 32,3 Hardness o1 Pre—-5irainad
for 55—41 H7=50
Material fension Hardne ss Comn, ardness
0 143
5 163 5 172
5 8-41 10 171 10 182
15 178 15 200
20 188 20 21
0 190
5 194 5 204
T-50 10 207 10 210
15 2153
20 220 i
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Table7 1 Mechanical Property & Chemical Composition (WT60)

Mechanical Property Chemical Composition (%)
Yield Point| Tensile Elongation

Temp. g Strengih oy % C Si Mn P 3

K(//T%Tﬂz K¢/ mmz +, L. =200mn
Room Temp. )
0. . 5.
+25C 6 0.7 705 155 |
; - .15 (.48 124].016|.007
-78C | 700 7 83 14.7
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Table7Z 2 Initiation Test FResults of Prestrained Specimens
Fatigue Data Brittle Fracture ’l‘ésts
Specimen | Repeated g of f.jtrixin Tatal fAmouny of F‘ract.ure Stress . .Ratio of‘
Stress | Cycle|at lst |Strain|Work Mardening | Temp. Onet Ke Ke—Value
Code dnom N Cycle € D °C. |ogross | 9net ay Ky« /mm,/mn?| to Base
Kg,/mm? 502) % Kg—tin ,~ mn? Kg,/mnn? | Kg nn2 Plate
WOI-2 675 1 14 14 186 -85| 189 315} 036 158 0.75
WQI-3 64.9 1 113 113 .1,21 -92 66741 111 013 558 0.438
wQI-4 547 100 3.0 3.0 0.086 -821 145 241 033 121 0.48
WQI-5 560 | 100 4.9 7.7 0.23 -871 129 215 | 027 108 0.61
wQI-6 655 1 6.3 6.3 0.38 -97 8.9 1481 019 744 0.91
wQI-7 645 ] 100 3.0 4.8 0.08¢6 ~-751 351 585 | 0.77 294 0.77
TableZ3 Initiation Test Results of Fatigue Cracked Specimens
Fatigue Data Brittle Fracture Tests
Spec(ii@ell Rsésea*i?d /C% olf (E;aci . Fracture Stress , K,
o O‘riz::u /Y; ) 1;8; e%p- Jgross ognet T;et Kgﬁm./mmz
K¢ /mm? nn Kg /mm? | K¢, mm* ¥y
WFI-1 60 100 200 - 90 287 478 0.67 310
WEFI-2 46 500 192 - 83 38.0 617 0.87 402
WrI-3 46 540 190 -105 163 26.2 036 171
WERI-4 60 100.| 184 | —-110| 304 | 481 0.65 315
WFI-5 49 1000 200 - 80 387 64.5 092 418
WEI-6 60 100 184 -110 | 208 | 329 0.44 216
WEI1I-7 46 1130 214 - 75 374 655 0.94 417
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Table74 Tensile Test Results of Prestrained Specimen (-78C)

. | Cond.of Prestrain(Room Temp. ) Tensile Tests (-78C)
Spechﬁon Repeated | #4, of train | Yield Tield Tensile |(Uniform | Total
Code Stress Cycle € Point Point | Strength Strain | Uniform
Tnom N | % oy Trax Strain
K¢, mm? Kg,/ mm® | K¢ mn?| K¢, un? % %
TP-0 |BasePlate 700 820 113 t13
TP-1 65.6 1 7.0 58.0 778 8 355 5.0 120
TpP-2 66.7 1 12 569 85.2 872 2.5 1:4.5
CTP-3 682 1 9.8 582 827 | 860 3.0 128
TP-4 63.2 1 3.6 576 724 828 7.5 111

Table/7Z5 Charpy Test Results of Prestrained Specimens

Cond.of Prestrain(Roem Temp. ) Transition Temp. (0 | hhx.AbsarbedMax. Arsorbeal

Specimen Fnergy of Fnergy -of

Code I"nom N btragln K D | pTc vTrs pTrE | VvIrE V}Chirpy P;Charpy
K¢,/ nn? e % g—mmn,/Tm \g — m Kg—m
C-0 nse Plate =57 -50 -35 -52 230 230
c =1 655 1 6.5 012 ~-34 —-44 =32 -4 2 20.0 20.0
C~2 6 5.1 1 12.0 077 -29 -48 -27 ~45 18.0 190
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Table7é Brittle Fracture Propagation—Arrest Charactieristics
of Prestrained Specimens

Fatigue Data Brittle Iracture PropagatiomArrest Tests

Specimen [Repeated | 4. of | Strain at. Total | Amount of Arrest Resistance Ratio of

Gode Stress Cycle| 1st Cycle| Strain| Work Ferdening Temp. | Value to Arrest Kc—Value
Onon N €1 € D (®) K to Base
(Kg/mn?) ) % ( Kg—mn, mm?) (Kg/mu? + o/ 7m) Plate
WwPA-1 | 706 1 69 69 045 —40 90.4 073
WPA-2 | 683 1 7.7 77 056 -22 | 136 0.68
WPA-3 66.1 46 5.0 | 5.0 0.24 -20 169 0.80
WPA-4 696 2 V 2.9 8.3 0.19 =31 148 0.92
 WPA-5 | 667 | 100 4.6 49 020 —40 107 0.87
WPA-6 '69.6 50 9.4 24 084 -44 920 0.83
WPA-7 678 1 118 11.8 132 -38 957 - 0.74
WPA-8 7438 23 6.4 111 0.39 -25 142 073
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Table81 Chemjical Composition and Mechanical Properties of SMLHOB

Code of Steel Chemical Composition (%) Tensile Test
. . . : Elongation
. . I 2 < 2 | OIS
C Si Mn P <)'Y}\§1/Iﬂm op Kg/hn ( ,7;:7 )

JIS sSMb50B
14 35 110 . 026 . 010 34.9 529

Table82 Results of Tensile Test for iour Glass Specimen

Code of Specimen R.A. (% 6 £ (% oy (Kg/mn) %f(l\'g/m'ff) apg (Kgmi) gy 0
5MAQ0S5 6 5.1 105 58.1 420 1203 0.663
5MA15S 6 5.4 106 602 421 1218 0.67 0
5MA1TS6 64.4 103 6 3.1 409 1150 0.639

mean 65.0 105 60.5 417 1120 0.657
S5WA1Y ' 70.9 123 60.C 385 1324 0813
SWA20 691 117 6 0.6 5879 1259 0.8077
5WA21 65.4 106 60.8 296 856 0.811
mean 6848 116 60.4 357 1147 0.810
5HAQ 688 117 616 402 1291 0.793
5HAD2 68.7 116 618 412 | 1317 0.772.
5HA1S 6 0.1 0.92 6 2.5 46.9 1162 0.759
mean 659 108 617 426 1304 0.775

.R.A. ¢ Reduction in Area onr ¢ Nominal Fracture Stress

cr : Static True Fracture Strain opp ! True Fracture Stress

gy : Ultimate Tensile BStrees gy * Yield Stress
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Fatigue Strength Ratio to Mother Metal
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