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Fig. 1 Vertical section of phase diagram for
Fe-C alloy containing 10% Mn
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Table 1 Trademarks and chemical compositions

of TiC-high manganese steel bonded carbides

(mass fraction, %)

Hard phase Bonding phase
Trademark
TiC Mo Ni Mn C Fe
TMS52 52 1.2 1.2 9.0 1.0 Bal
TM60 40 1.4 1.2 11.0 1.0 Bal

LK PIAE P A RESR AT FLAH B A . SEBr B, ke
S X SN G50 i e A B s e Al R AT
PRE K ThRE, & LB Sh4 ), M ERT

[TEBE ] XIFE3R(1950- ), F, A,



W12 &8 4

RIFETE: BRABR o Bl 400 45 R 5 <0 PO e 2R A + 715 ¢

PRI R R KR UL, AT shetAT
IKAEEE

R 2 PR e BB B S5 TS e P BE
ATUE W, G e EAT LU R R AL . (HAE
Sehr e R, amR M REAEAE HE LLIA B3R 2 P s
ideds, JF HAEBRSAE b, 2SR R0 4 1 5
BRI ERILEW R .

F 2 BRACER BN 45 S I TR
Table 2 Properties of TiC-high manganese

steel bonded carbides

- Density/ Bend strength/ Quenching
Lrademaric (g*em™?) MPa state HRC
TM52 26. 1 1900 60~ 62
TM60 26.2 2 000 62~ 64
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Fig.2 EDS spectrum of chemical compositions
of bonding phases between TiC crystal grains
of splintery alloy
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Fig. 3 EDS spectrum of chemical compositions
of bonding phases between TiC crystal grains
of qualified alloy
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Table 3 EDS analysis of chemical compositions

of bonding phases between TiC crystal grains
of TM52( mass fraction, %)

State of alloy Mo  Mn  Ni Ti Fe
Splintery state 17 .31 2.33 0 52.67 43.70
Splintery state 2* .52 2.64 0.57 51.43 43.84
Qualified state 1* 0 4.63 3.31 234 89.71
Qualified state 2" 0 4.8 3.61 204 89.52
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Fractography of splintery alloy
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Fig.6 Microstructure of splintery alloy
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Fig. 5 Fractography of qualified alloy
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Fig. 7 Microstructure of qualified alloy
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Table 4 Rockwell hardnesses of work harden test

Alloy HRC

Qualified alloy before test 61.5 62.0 59.5 60. 5
Qualified alloy after test 63.0 64.0 64.5 65.0
Splintery alloy before test 69.0 69.0 70.0 69. 5

Splintery alloy after test All change into lesser splinters
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Causes of cracking for TiC high manganese steel bonded carbides

LIU Shunyao

(School of Mechanical and Electrical Engineering, Central South University,
Changsha 410083, China)

[ Abstract] The causes for crack formation and splinter occurrence in T iC-high manganese steel bonded carbides were investigated by

means of SEM and metallographic analysis. If the content of Mn, Fe in bonding phase between hard phase TiC is low, the relative

content of bonded phase between hard phases is obviously decreased, and its cohesiveness is turned to bad, which leads to the overlap

and coalescence of hard phases during sintering process, then inhomogeneous coarse crystallized grain occurs obviously. Due to low

strong toughness, it is easy to crack under welding stress (or external force) .

If the stress (or external force) is increased or the action

period is prolonged, microcracks are propagated promptly to big cracks, eventually change to splinters. Technological measures for

improving structure and performance of the alloys to prevent cracking and splintering were proposed.

[ Key words] TiC; high manganese steel bonded carbide; causes of cracking
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