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Mechanical Properties — Tensile test
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Engineering and True stress-strain curve
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Stress-strain curve (1)
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Stress-strain curve (2)
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Stress-strain curve (3)
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Stress-strain curve (4)

Ductile material Brittle material
Sut _______ u‘vf
S -
£ : f“’
/
?‘I-‘T‘ /
/
S /
§ /
B /
w /
/
/
/
/
!
O a €, €, €f c;
Strain € Strain €

u : Ultimate tensile strength, S, , o,

. Lfluﬂ'nmﬁugaqmﬁf&q%%’u"ﬁ
* U9ATITUNTT ANNULIIAG Tensile strength

f: Fracture strength

® any Lﬁ%ﬁ"g@ WANAN



Other properties (1)

Young’s Modulus, E
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Shear Modulus, G
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Sys = 0.58y = Yield strength in shear
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S, =0.75S8 = Ultimate strength in shear



Other properties (2)

Ductility
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Physical property .

Density p 7.85kg/m3
Young’s Modulus E 190-210 GPa
Shear Modulus G 73-83 GPa
Poisson’s ratio v 0.27-0.3

Coef. of therm. expansion o 1.1*10° /K
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Structural steel (1)
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A20819 JIS SS400 ASTM A36

SS: Structural Steel American Society for Testing and Materials

400: Tensile strength > 400 Mpa A36 Carbon structural steel

AISI 1018

-[ Carbon content: 18 — 0.18% Carbon

Specific alloy in the group: 0 — No other major alloying element

Alloy groups: 1 — Carbon steel

American Iron and Steel Institute
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Structural steel (2)
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Carbon steel (1)

S: Steel
Low carbon steel JIS S20C wx: 0.xx% Carbon
. ﬂ‘%mmm{uauwauagszmw 0.05-0.30% AISI 1020 L c: carbon
o naLAuIny structural steel 390N 1T LUINBLATIRIN MANLNAT2T
Medium carbon steel JIS S45C
. ﬂ‘%mmm{uauwamagszwj'w 0.30-0.50% AISI 1045
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High carbon steel JIS S55C
* dTnmanTuauHENaLInINg 0.50-0.95% AISI 1055
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Carbon steel (2)

« 555C drop forged
« blade of head: high frequency hardening
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Alloy steel
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SCM435, SCM440, AISI 4140 (1anwan)

S-Steel, C-Chromium, M-Molybdenum
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ToviniNes wwan TuaIunIadans (Aane Carbon steel)

SNCM439, AISI 4340 (LAGNAILAA DY)

S-Steel, N-Nickel, C-Chromium, M-Molybdenum
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Stainless

. . e S: Steel
o lduaiy nunudanisnansa JIS SUS304 U: Use
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Cast iron (LARNHED LRANWEDLNN)

SN ¢ . . . F: Ferrum
JuSunmensuaunguagunnnin 2% JIS FC250 C: Casting
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Cast steel

. ﬁﬂ%mmm?uauwauagj’"[&il,ﬁu 1.7% JIS SCPH 1, 2, 11, 21, 22
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