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Introduction (1/2)
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Engineering Stress (MPa)

Critical Issue: Forming & Crash Events involve deforming the material at speeds higher than quasi-static!!
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e o, Forming Simulations:
. 1) Forming Materials into Components
800 |7e ~0.1-10 s
o >
<l Crash Simulations:
E 1l) Crash Events (Performance Check)
200 | = 0.005/s ~1-500 s

Quasi—static = Intermediate =» High speed
0.001~ 0.1/s 1 ~10/s 100~1000/s
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Introduction (2/2)

M Test Objectives
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Chemical composition of the SNB7 steel (wt.%) — KSD3755
C Si Mn S P Cr Mo

SNB7 0.38-0.48 0.2-0.35 0.75-1.0 0.04 0.04 0.8-1.1 0.15-0.25
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Test facility, Measurement, and Test procedure (1/2)

M High Speed Tensile Tests
® Instron VHS 65/80-25 Servo—hydraulic High Speed Tensile Test Machine
¢ Test Specimen and Procedure : D& AIEE SAAIEH (20] 181.79mm)
- |SO/DIS 226203-2 &=
¢ Loadings: BIEE £ oIS (A GIEEZ AEE 3 AE ~8)
- 5JIX BHEE £ ME :0.1/s, 1/s, 5/s, 10/s, 100/s




Test facility, Measurement, and Test procedure (2/2)

M High Speed Tensile Tests
¢ Instron VHS 65/80-25 Servo—hydraulic High Speed Tensile Test Machine
- Z QI &S 25m/s, 500/s, = Ui5HS 80kN
¢ Data Acquisition : Dual 253102t AlAE + Correlated Solution(A+H 2 VID-3D
with Digital Image Correlation(DIC) AZESINH AIE (HEEXT 1/s OIM0AE
2 UtA strain gagelt extenmeterE AME0| HHS)

INSTRON
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Test Results (1/4)
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® 0.1/s,1/s,5/s, 10/s, 100/s2l 5ILX LFHHZOU A 2t2F AIE 32 DLHFAIS + &
¢ NES DIEHE QIFAIN 2HE
- HHHOR AIB BERA DHJD, e AX s ES A0 HEHE
~ 1500 AIB2| MHEHAl SR M 2 MEHAO| 50% T (SHHAAR)
¢ ZNOIFAIE (0.002/s) Z 1t HIW (SHRHLAS 56%)

Strain  Yield UTS UTS Rupture
rate  Stress (MPa) Elongation Elongation
[ /s] (0.2% (%) (%)
offset)
(MPa)
DO028 5315 9702 7.5 21.2
(static)
0.1 960.6 1053.6 1.9 11.5
1 960.2 1073.1 2.4 14.1
5 977.5 1085.9 2.8 12.7
10 978.7 1087.2 2.6 14.9
120 2EiL5 LS 2 £ 10 0.1 /sec 1 /sec 5 /sec 10 /sec 100 /sec
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Test Results (2/4)
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¢ SNB7 (R2=2&22EM, KS-D-3755)9] ol&=24A
— Engineering Stress—Strain Hl 1w (D=QIEAIE L HAQIZAIE)
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Test Results (3/4)
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¢ SNB7 (22822 EM, KSD3755)2 True Stress—Strain Hlw (DH01A

- QIZBUZ(UTS)NHA MEH/HEE2 (IS SA2Z A&t
Otrue = Uengr(l + Eengr) €true = N (1 + Eengr)
- Al JISE/HEE2 A HHES ZFHGH0 CHSu 201 H &
True Stress = DtEGHS /Ay, True Strain = Ln(A, o/ Atina)
- UTSE TEet A0l 2+=FA A 50018 MRIIZ2 =8
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Test Results (4/4)
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Summary
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