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Influence of Alloying Element and Heat-treatment on MechanicalJ
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O The purpose of this thesis is as follows: Looking at the mixing ratio of C,Si,Ni and the heat-treating temperature(tempering
temperature) in Ni-Cr-Mo low alloy cast steel, this research statistically analyzes the result of combining them and attempts the
development of a new material which has both high hardness and high toughness. The applying object is a hammer used for the
car shredder. As a result, this thesis reports some findings obtained by us.
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Table 100 Chemical composition wt %

Ne C Si Mn P S Cr Ni Mo

[y

0.30 0.21 0.86 | 0.017 | 0.007 | 1.17 1.12 0.49

0.29 0.15 0.83 | 0.017 | 0.007 | 1.13 1.80 0.51

0.30 0.70 0.90 | 0.017 | 0.007 | 1.11 1.16 0.51

0.30 0.70 0.88 | 0.017 | 0.008 | 1.11 1.76 0.50

0.36 0.15 0.88 | 0.019 | 0.008 | 1.13 1.20 0.48

0.35 0.20 0.83 | 0.019 | 0.009 | 1.10 1.72 0.47

0.35 0.73 0.90 | 0.018 | 0.008 | 1.06 117 0.47

0.35 | 0.72 0.92 | 0.019 | 0.008 | 1.07 1.76 | 0.50

© | [N |o o]~ |w N

0.42 0.21 0.88 | 0.019 | 0.008 | 1.09 1.20 | 0.50

=
o

0.41 0.18 0.84 | 0.018 | 0.007 | 1.08 1.70 0.50

=
[

0.40 0.73 0.93 | 0.019 | 0.007 | 1.07 1.20 0.52

12| 0.41 0.70 0.90 | 0.019 | 0.007 | 1.07 1.77 0.50
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Fig.10 Tensile strength of each test piece
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Fig.30 Rockwell hardness of each test piece
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Fig.20 Elongation of each test piece
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Fig.40 Impact value of each test piece
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Fig.50 Wear resistance of each test piece
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Fig.70 Microstructure(Test piece No.7:0.35%C-0.8%Si-1.2%Ni)
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Fig.80 Results of statistical analysis for tensile strength by NAIS System of each test piece
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Fig.800 Results of statistical analysis for elongation by NAIS System of each test piece
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Fig.100 Results of statistical analysis for Rockwell hardness by NAIS System of each test piece
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Fig.110 Results of statistical analysis for impact value by NAIS System of each test piece

60




0000000 No.41 (1999.9)

gooooo

773

2.5
/—/
673 kot
L L]
g 2
=573 -l
o /
)
K 473 l (
® 5.4
\ Z
373
A
73 3.9 4.7
0.29 0.355 0.42
C &t (wt%)
©) 0.8%Si-1.2%Ni
773 I
1,5
73 - | 1 32—
|
2 =
= 573 ]
= ]
ja)
I 473 (
;tﬁ 7
® \ 4.7
373
273 :’:49 I~
0.29 0.355 0.42
CEA R (Wt%)

d) 0.8%Si-1.8%Ni

01200000NAISSystemO0 000000000 OOOOO
Fig.100 Results of statistical analysis for wear resistance by NAIS System of each test piece

773 I '
=25 -
673
L
@ I~
o 573
g
)
K 473 |
= [1/] ]
373 '/ l/
—t
273 (32 39 47 54
0.29 0.355 0.42
C &Rt (Wt%)
a) 0.3%Si-1.2%Ni
773
/‘
—
673 2.5
/
2 1 L]
= 573
=
)
K 473 ' /]
= \ [
373 \\ —
¥ +
4.7
273 3.2 3.9 !
0.29 0.355 0.42
CEf it (wi%)
b) 0.3%Si-1.8%Ni
52000000

gobobooooobooooobooooobooooooo
gooooooooooOoOOOOOOObOOOOO0OO0
gbooboooooooooobsgboeooooon
gobobooouoooboooobooooobooooooo
gbooboiLgolebgboooooooooooooon
O00000000001400.3%Si-1.8%NiD 0000
1500.8%Si-1.2»Ni0 0 0 0000000000000
150 0.8%Si-1.2»Ni0 00 0CO0000O0Ooononong
gogoooooodd

goooboooooooooooooooooooon

773 —
—r i | ||
673 /4
[
. ‘\‘I‘ / //7‘
€ 573 N LSy
;L;( M /| —>
B o | 1] 1 INNTRE
SR B N !
! =
[ [
373
g
273 2
0.29 0.355 0.42

C &t (wt%)

01300.3%Si-1.2%Ni0 000000000000
Fig.130 Correlation of material characteristics for 0.3%Si-1.2%Ni

00000 0D0o0.3300.380C-0.80Si-1.20 Ni-1.20 Cr
gos50MoOO0O0OO01273KOOO0ODODO1223KO OO
0o00039%6e0593K0 000
ooooooooooooobivoooooooooon
3.204.7000SS4000 00000000000

O

773 I
/ ]
673 - pg
<« {%%ﬁﬁ -~
a [ i3l
< \ T
= 573 S
b | ,
g:;( \\\\\‘ / .
5 INENA’
I Va4 NS
2 473 X — ‘__)\\
A =T AN
| /
373 ,
II,I
973 %I"@%ﬁfé )
0.29 0.355 0.42

CEfE Wt%)

01400.3%Si-1.8»Ni0 000000000000
Fig.140 Correlation of material characteristics for 0.3%Si-1.8%Ni

61




Ni-Cr-MoD 0000000000 DO0DOODODOODOODDO

gooogo
s oooo
000000000000000000000000
673 b———FF—F—F—1—F+—F——=—
= 0550 (1991)0 pp.3510 352
_ 0
< ,/’7?‘\\
RN == 7 = G- ooo
g [ N
X 3 ooooo
£ 473 \ — /' Tsuneo Takada
i .
373 TN e E EEGDDDDDDD 0ooooooo
LT w4
I /
273 L
0.29 0.355 0.42

C i (wt%)

) ) goooono
01500.8%Si-1.2%Ni0 0D 00000000000 . i
Fig.150 Correlation of material characteristics for 0.8%8Si-1.2%Ni Hiroaki Maedono
0042000
773 oooooooooo
W 1
NP NN
673 o ===
‘ ~+< —
~ 1 55
% 573 il Pl B Doooon
L ™
% s A} Seiji Nose
) ,{ \~\
W% 473 o 8 oooooo
j‘_( ,
. \ i O00oo0oon
X
373 \ 4
\ kR S —A— 1
S (e !
273 AL
0.29 0.355 0.42

CEH R (Wt%)

0160 0.8%Si-1.8%»Ni0 000000000000
Fig.160 Correlation of material characteristics for 0.8%Si-1.8%Ni

6.000
OoOoOooooOoONi-Cr-MoOOOODOOOOOOO
gcosOoNODOOOooooooooooooooooon
odooobooooobooooooooooboonooooo
gooooooooooOODODOOOOOOOOOOO
oboooooOoO0o0oOo0o0o0obooooooo.3300.380
C-0.80Si-1.20 Ni-1.20Cr-0.50Mo0 0000
1273KO0000001223KO00000003960593K
ooooooo
oooooooooooboooooooooooas.2d
47000S8s4000 0000000000

O

62




