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Abstract In this study, tensile tests were carried out on materials (A516-60, A283-C, A285-C, and SB410)
for structural and pressure vessels at temperatures of 20°C, -20°C, and -40°C, and the changes in the
mechanical properties were analyzed. Compared to the results at 20°C, the average yield stress increased
by 6.4% and 7.5% at -20°C and -40°C for A516-60, while the average tensile stress increased by 1.3%
and 4.1%, respectively. The average elongation decreased by 4.7% and 20.4% at these temperatures. In
the case of A283-C, the average yield stress increased 8.8% and 9.8%, the average tensile stress increased
by 4.1% and 5.9%, and the average elongation rate decreased by 7.4% and 9.9% at -20°C and -40°C,
respectively. For A285-C, the average yield stress increased by 1.8% and 8.6%, and the average tensile
stress increased by 2.6% and 5.3%, respectively, but there was little change in the average elongation.
Finally, for SB410, the average vyield stress increased by 7.1% and 11.8%, the average tensile stress
increased by 4.3% and 5.5%, but the average elongation rate decreased by 8.7% and 13.5%, respectively.

Keywords : A516-60, A283-C, A285-C, SB410, Low Temperature

E =R FEWFE 2019 ZREATAYNo. 19IFIP-B089069-06)S] A Po2 $=P=|9le
*Corresponding Author : Jung-Soo Oh(Korera Testing Certification)

email: 0js82@ktc.re.kr

Received July 3, 2019 Revised August 26, 2019

Accepted September 6, 2019 Published September 30, 2019

405



AR &85 =5 4] 41208 A9E, 2019

1. M2

2z,
@7 Y 249 A1gol 27 o] AeH1,
238, 547 B 20 T oJ51el 5993 Ao} =
5, e S5t o] S Ao oMt 7k W gEE
7 27 Aol QoA ALBHNN IAE, 1A
2 AL FHY B4o] 95 AR AHgol 87
o A3 QIeH-4l,

2NN F1AH ATl B G4 AT
AL NG 448719 AR 54 48e] d77t UA
W AL B4 34 2ol el AL 8 189
olAo] WFE S TF 15 AF P
A% Syslo] ATHIE AT 4 IATH5).

IAe8 Aol et 14 DFUPY AL, ALl
A9 @77k U5 Sgslo] AN 714 B
A9 Waprh A& Holrt ek et Helo]
CERIEI0)

04 9 B3 Ao A) Al wet A

.

3, B ATl SAR ATARIE QA olES
IS DR PN DI IS E R PR EL
o 7144

ol thet 48 B Q% 4 FE
QAN T4 ABL A AL
7} SIS AT, A LA BHAOR Ho| A B
T2 9 487 aAo] Tt ALEH AT I
Q1% gkt 9Ieh7 8l

71E AR AL B4 BT £ SHS A=)
34 AY 52 o8 ANt ABEY ol 4 A=
o WEAHY JHHe vlnat A8E 5 govt A
A Axte] AgHoR A ofgtt.

ofo] & Qi ALOIANE A2 Ago] 7
59 BRAR 24 45 AR, L& Jo 714

E4o] et AWA TEE $YstuAt e
olZ Fof A3E A5 A5} AF LSS &
4% °

sl Argaks Qreigvler e A

Table 1. Chemical composition of materials
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Fig. 1. Test specimen for tensile test

Material/ Chemical composition (%)

Grade C Si Mn P S Cr Ni Cu Mo Nb Ti v
A/56106 0.15 0.2 0.88 0.018 0.004 0.01 0.01 0.01 0.003 0.002 0.002 0.002
A/ng 0.14 0.21 0.84 0.16 0.05 0.30 0.30 0.30 0.01 0.01 - -
A285

/C 0.146 0.207 0.530 0.013 0.003 0.030 0.016 0.011 0.005 0.000 0.0014 0.001
SB410

/- 0.15 0.19 0.87 0.002 0.004 0.02 0.01 0.01 0.005 0.002 0.002 0.001
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Fig. 2. Tensile test set-up under low
temperature environment
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Fig. 3. Test equipment for low temperature
tensile test
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Table 2. Tensile test results of A516-60

Table 5. Tensile test results of SB410

. Temperature (C) . Temperature (C)
Results Specimen 20 20 10 Results Specimen 0 20 40
ield #1 3349 360.0 332.9 ield #1 355.5 371.8 400.5
Stress # 3358 | 3521 | 3809 Jiad 2 3550 | 3875 | 3854
#3 3334 355.8 386.7 #3 3749 403.7 428.8
(MPa) (MPa)
Ave. 334.7 356.0 359.8 Ave. 362.1 387.7 404.9
] #1 4756 4955 503.1 ' #1 478.0 494.7 4833
TS?;I: ) 4779 | 4814 | 495.1 Tset:;lse # 775 | 499.1 5115
MP2) #3 4734 468.4 487.2 (MP2) #3 4759 499.4 515.2
Ave. 475.6 481.7 495.1 Ave. 477.1 497.7 503.3
ol #1 36.64 34.64 26.59 ol #1 34.06 34.83 28.86
EIOH"ZMH #2 35.58 3557 29.47 ElonOt:ltion #2 38.19 31.49 33.88
0 # 3600 | 3314 | 3031 o # 3582 | 3237 | 3071
Ave. 36.16 34.45 28.79 Ave. 36.02 32.89 31.15
Tensile Tensile
Speed 10 Speed 10
(mm/min) (mm/min)
Table 3. Tensile test results of A283-C vt Hok A41E(Elongation) 22t 36.16, 34.45,
28.792 23 tiv] 22 4.7% 9 20.4 % TAche
Result Sheci Temperature (C) )
esults pecimen 20 _20 _40 78”‘—0—(1;%_ Ec}g\‘:}
Yield o 3 A283-C| REAEE A3t B JEGHL 42
i # 3654 | 3754 | 3401 338.9 MPa, 368.7 MPa, 372.0 MPa& X&AeH]
s n e FFEL g ofu] 242 8.8 % L 9.8 % S7I5H3
Tensile ) 4835 | 4846 503.8 o g AFSEL 42 473.9 MPa, 493.2 MPa,
Stress #3 465.4 493.7 490.0 501.8 MPa& Z+2F 4.1 % @ 5.9 % Z7}3H 3] 3
MP - - . . . = . S/ = &Y 2
(MPa) Ave. 4739 4932 501.8 R 0 orhE= =
#1 35.60 34.58 34.58 4 S19lt. 18y, B A4 35.2, 32.60, 31.71=
Bl TOtil. #2 35.13 33.85 30.91 247y 74 % D 9.9 9% 7HASHITH
N # 3489 | 2953 | 2964 o = Lo
Ave. 35.20 32.60 3171 A285-CY] 2&=/4Hid BHat FE-3H2 345.5 MPa,
Tsjj;jf o 351.8 MPa, 375.4 MPaZ AR2Ale] tfe] B3 2zt
(mm/min) 1.8 % ¥ 8.6 % 37kt Hat IFSHL 456.6
MPa, 468.3 MPa, 480.6 MPaS Ho|H ALAE) tju]
272+ 26 % 9 53 9% =713+ Ho BHi JAIE8 o]
Table 4. Tensile test results of A285-C A% 26 % % 5_3 % 571 ol 3 &l A
_ olMi 7o) WsP} gl Ro& ekt
T }
Results Specimen 20 empei;toure( ) 40 U]—Z]Q]'_Q_E SB410 A]@@ﬂ‘% "%ﬁ%i‘?ﬂ “Q:E%EH%
. #1 3415 | 3558 | 3705 B FE-3HL 362.1 MPa, 387.7 MPa, 404.9 MPa
Yield ) 3533 3423 | 3806 ‘
Stress e 3417 3574 3752 < BT A28 iy g §ESEH2 44 7.1 %
MP. : : : ‘
o Ave. | 3855 | 3518 | 5754 2118 % Z7ketch £, B AL 27
#1 4557 4645 479.4 ol o
Tensile - a1 | 438 | 4827 477.1 MPa, 497.7 MPa, 503.3 MPa2 A2/J]2]
A . | } a )
MY # 2522 22647 279.2 o FESHL A4 oiv] 43 % 9 5.5 % S7FeHA
Ave. 5 | 843 80. fo) Tﬂ ]9 o 7]_7]_ 7].7]_
ol #1 37.10 37.95 37.95 o B AilE2 27 3602, 32.89, 31.15 & A4
Elonozion #2 38.59 37.67 37.67 8.7 % % 13.5 % A5kt
&) # 36.27 36.37 36.36
Ave. 37.32 37.30 37.33
Tensile 32 Aelé-lgjl_l- _E_A—-li
Speed 10
(mm/min) E Aol AREE 4F0] A9 HF- A2oA A0
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Fig. 4. Mechanical behavior of A516-60 under temperature
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Fig. 5. Mechanical behavior of A283-C under temperature
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