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Abstract

Based on the analysis of the fracture interface characteristics, morphology, and metallographic
structure of Mn18 hammer heads, it has been determined that cracking along grain boundaries,
excessive Ti content, and unreasonable production processes are the reasons for the failure. By
reducing Ti content, increasing Mo element, changing production process, and other measures, the
microstructure characteristics, total amount and morphology of precipitates of Mn18 hammer
head are optimized, and the service cycle and stability of the hammer head are effectively im-
proved.
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Table 1. Chemical composition of Mn18 hammer head (wt %)

1. Mn18FESLILE R 57 (wt %)

HBAL C Si Mn P S Cr Mo Al Ti
*HEZ 1.42 0.36 17.62 0.019 0.014 1.02 0.07 0.09 0.48
o3 1.45 0.38 18.21 0.019 0.016 1.02 0.03 0.09 0.51

TE#R 1, aLE W, O SRR ZEEE, B R A R AT BT B R
2L RE, HAERWBCNAR. SRS, 52K EE N B e B Ik, 3R
JE MR, R HR T BRI LEA HI BT 8 A R S R AT SRR AT . NS 1
Bl BN T s e o ok S R L S 1 A 38 T 4 v, DRI O P TSk A

ERAEANV R R TRk R G R, fERRR. AR Mnl8 8NV, AR C N 45428 b i
IREST, G SRAEREE Z AT TING Ti(CN)ZE @b smUoRs, ) DAVE 9 B IR I 4E B R 5 T i, S
PLARFAP I SRR, T4tk oki[6] [7] [8]. Mk, YEmERMH TR G &k, LA RZTAR
IS, ASCHFTIR Mnl8 fE R THHIEAMA T 0.5% 7 45 BIEK.
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Figure 1. Macroscopic morphology of the fracture interface of Mn18
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Figure 2. Different metallographic characteristics and inclusion distribution of fracture interface. (a) Interface layer; (b) Near

interface
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Figure 3. The normal structure between the interface and the steel base of the hammer head
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Figure 4. Metallographic structure of the fracture interface. (a) Grid like carbides and needle shape carbides at grain bounda-
ries in uncracked areas; (b) Characteristics of grain boundary cracking and needle like carbides
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Figure 5. Massive aggregation of TiN within local cracks
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Table 2. Optimized Mn18 hammer head chemical composition (wt %)
2. MALEHIMn ] 8EE LR 45 (wt %)

HBAL C Si Mn P S Cr Mo Al Ti

YRUNEE 1.18 0.36 17.87 0.018 0.012 1.04 0.51 0.11 0.14
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Figure 6. Metallographic structure of different parts of Mn18 hammer head after optimization. (a) Near surface;

(b) Central area
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