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Study on the Crusher Hammer with Low Carbon and Medium Alloy Steel

ZHOU Peng, LIU Lan-jun, WANG Hui, LIU Jian-sheng, ZHANG Qi-fei
(Material Science and Engineering College, Hefei University of Technology, Hefei 230009, China)

Abstract: A new crusher hammer was made. The composition was optimized by alloying and then it experienced heat treatment
technology. The results were as follows, this low carbon and medium alloy steel has good properties. The hardness of the steel is HRC
>51, impact toughness is ak>141 J/cm®. After heat treatment the microstructure composed of the mixture of tempered martensite, a
small amount of residual austenite and carbide dispersion. Compared with the crusher hammer produced by high manganese steel, the
properties were greatly improved.
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Fig. 1 Size of crusher hammer

2 AR

S T AR ENBLAF T R R AR, B R X AN AT
Hafb, SR s E M, AR IR L, LAAS
ST 21 B LG DT 7E B8 [C AR AR 3o 2 rp 45 3] o
20 AR R R b 2 2 B9 19 R 32 At A A bz, I X6
[ RS M LK B A AR KR i

1) e, B o o ELEER I 2R} T 52 ) 1
Mtk S S S IR RO A VAR 1 22 B A R
RRANTN 5 5 S 2 A B e M 2 ML 2 i)
I et 434001 22 /8 5 T 1) B8 (AR (R TR B A B AR 1Y)
MR, 25 & 75 Ik Bk T BAE 0. 25% ~
0.35% BN,

2) . B —FERINIRALYIE BT R, R
Cr, C, X i Tif B A7 AR S B, & 5 5 kP L
VT GRS ik Ak 4, AT I 2% B FC AR 1 O %
R MRk AL IE B oc K L REBLAT Mk Kok, 534k
A 00 2 B e A A AR PR R L B g A B TR
B 6.5% ~7.0%

3) & . SiaeImEl eI AT IR C otk
FiR8 W BH IR 6 A0 ol B op B A BR O AR L AR 5 IR B Si
A JE 28 [] X B i £ 400 i A (AT R R, 8 o8 A 1Y)
Pl kAR RE ST, B 1k PR FH LR T i 5 | A fe A4
By B B2 AR 5 Si 38 BB 4k R AR SR AL, e W0 M A B
RITE O T, 45 i 4 08 M4 BB i B 4. Min BB DR 2%
BRICIREL AR & & B i B AR, Rl 2 XK
T y—o BYEASTRED s AR AT A R v R
AR E M, B S RE S & A WA B MnS,
NIRRT B A FAEH . B Si i BT 53 80k
0.8% ~1.0% ,Mn HJFE2%0M0.8% ~1.0% .,

JEIHG 25 - AR b 5 4 B R A L Sk 1) T o 79

4) BB B, Mo RESR ARG AR M B 1k
] KM | 7E B o AT B P 1 [ B el ) M. N
AU BARN L E I RS R L A4 B S it B LR
G A KR N T A T, DT B i SRR I L v
SESRARALYIIY BT 2, BB AT AU HE 41 1k B FC AR Aok
/Ui PR AR AT 3 A B EC A rp | 38 4 ) Yk 35
PEFIHE 5 101 ok R 5E Mk TR E Mo B9 BB B
0.4% ~0.5% ,Ni 53400 0. 6% ~0.8% ,V
RN 0.4% ~0.5% .,

5) W B, P,S TEMMESAN b — e FEIUE 1
B I8 AR R Z= W, i i R R R DA R I T 4
AR E e | R BB (R R AR, R
AL T AT 2 R IHE S MR B BUAS , BT B 3 P 1Y)
w0 450<0.03% ,S M43 41<0.03% |,

3 EHE

TR0 SR FH F A3 TG T BRI FL A K A kS
BRIV DL S BRAR YO 7 B AL 7R BE 3R
3 90% LA L J5 A SRR AR o Hdk A1 & A AR R
AbEE DR B AL B, 3 AR B R IE AL ik
PEAS AR e 22 ) Ay A S B Y, FEARTR
PR TLAT BT B R 4 %o Lk A7 3 AL Ak B
SRR LA, R iR B A 1600 ~ 1650 °C
R GRS TR E T A B R HEBURE T
FE& 5 FAGTHE S AN 53 B L B 43, 28 40 B 5 A B
SRR B AT G

4 HANIEBETZRMEBEDH
4.1 ENITEZ5HEE

RS L 20k R A R = i B, B
R F L, SR E AN K, AR i R (A R
R ST A3 B0h 4% ) RS 75 W 1l 7E VHX - 600K
AU AH i L LSRR i 5 A8 4 A I T 2L an 14 2
Fis

H1 &l 2 7] LLE B K AR FC AR 21, ok P
Iy A ANEYAT T RE T I R R R Y S i i T
FHRBAL )12 oA, PRI A A BEAR 22 , 75 2 aE
Kb EE



Wo# R E T &

2012 £ 9 H

K2 B2 (x400)
Fig. 2 As-cast microstructure ( x400)

B T A T 3 et 22 56 283X A R DSC
SEHGYIATE I E N Ac, TE 820 C A4, — A
AR IR T Ac,90 ~ 120 °C , BUR FR AR AL iR
35124 920,940,960 ,980, 1000 °C , 7E SSX-16-13 4
SCHBHY N HEA T AR B, (R 3 h 5 E 10% PQL
KR ATV AL B 58 R X R T AT T B
SRJGTE HR-150A AU3% PR 3 |- 5 A B il ik, s
JEHR 6 A, AN A AR B AL B
AR J3ESF- 4 {5 20 1)l 43.8,46.2,53.5,51.9,49.7
HRC, HILFTUAE H, 3G ARIR BEAE 960 CLLF
BF, ARk P B I LB P 1 T R 5 B 2 Rk g A
JEBWREAT i R AR AR Y B AR A T B B, 2
BURA 58 550 R B IGA R BOE K E A {15k
AR R R, (AR BB I (S AN & . 7E 960
C #1980 CHF, Aok B IR 58 4 i ZH 2L
HS) TRV T S A 5 AR T O TRAAR AR ZH 21
RAE, B ECARALIEE S 1000 °C B, o $A0% Kok fifi
B FRAATE i B fin e, B8 FR A 25 G K, e
TR LG AR A 5 5 K KA B QAR ok RS A —
#H, BTN A 4 A AR A 75 5 KOS /Y
LKA LEREIR 22, TR ICIAA LB/, iR
JE i v e, AR TR A Ry T FOAR B AR R SRR K
T AR R 8% A3 g 7, (A5 R 41 21 B R OF 24
25 bk B PO IR B Y LY A 960 ~ 980 C
B2 IO BH B [CAAR IR EE R 960 °C #EAT53HT
4.2 BEIXNIEZES4EE

MR I T N TR FIEARN 2, 77
TN AT AR N () [0] J A BE (A Fa 8 Y L 21 51k

FREE LA HEE 220 ,250,280,310 °C 4 4 4 [H]
KR AKAR R 4 h Eas R B, P BgE R

JE B AEFTEE AL 10 mmx10 mmx55 mm AOARIE P
BURE, i B PEINA S ] GB 229-63( 4 )& il vt
PIEIREE k) 78 JB-300 24k =X o o U0 ML 1 itk
F100 0 Zead R R AN | R A g 2k e
W1 H b BIEE R 3 MRFERFE,

F1 BRI

Tab. 1 Mechanical properties data of wear resistant

steel
5] KR/ C fiff i HRC i B/ (3 - em™)
220 52.7 102.8
250 51.1 141.4
280 48.8 63.5
310 45.3 81.2
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Fig. 3 Mechanical property of material with quenching at

960°C and different tempering temperatures
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Fig. 4 Metallographic structure of material with quenching at

950 C and tempering at 250 °C
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