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Effect of Nb-RE Microalloying on Structure and Properties of
High Speed Steel TGM2 for Complicated Tool

Lei Lijun, Zhu Xiaokun, Li Dehui, Zhou Yingxiao and Xu Wenying
( Tiangong International Corp Lid, Danyang 212312)

Abstract Nb-RE microalloying high speed steel TGM2 (% . 0.88 ~ 0.89C, 4. 14 ~4.16Cr, 4.73 ~ 4. 76Mo,
6.09 ~6.12W, 1.85 ~1.86V, 0.05 ~0. 10Nb, 0.05 ~0.06RE) was melted by 25 t EAF- 30 t LF ( VD, adding Nb-
RE)- 1 t ESR process. Test results show that with Nb-RE microalloying, the grain size of quenched ®96 mm bar of high
speed steel TGM2 is obviously fine i. e. the grain rating increases to 10 ~10.5 from 9. 5 of original steel without microallo-
ying; the hardness HRC of quenched and tempered Nb-RE steel is 65.2 ~65. 8 and its red hardness HRC at 600 °C for 4
his 62. 1 ~62.3; as compared with original TGM2 steel without added Nb-RE, the service life of tool manufactured by Nb-
RE TGM2 steel increases by 20% .

Material Index Nb-RE Microalloying, High Speed Steel TGM2, Complicated Tool, Service Life
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Table 1 Chemical compeosition and gas content of test steel products

- , e SR E/10°¢
TZ 8 :
C Si Mn P S Cr Mo W \' Nb RE 0 N H
L TE) TGM2 0.89 0.28 0.26 0.026 0.008 4.13 4.78 6.18 1.85 - - 32.4 86.6 2.14

208 T.Z.) TGM2(0.05Nb) 0.89 0.27 0.24 0.025 0.007 4.16 4.76 6.09 1.85 0.05 0.05 23.2 79.7 1.23
3(HIT.Z) TGM2(0.10Nb) 0.88 0.30 0.38 0.025 0.003 4.14 4.73 6.12 1.86 0.10 0.06 24.6 90.7 1.18
4 A-M2 0.89 0.34 0.28 0.024 0.004 4.19 4.85 6.20 1.91 0 0 34.8 102.3 2.18
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Table 2 Inclusions in test steel products /rating

ATl BORILE)  CORmME) DARELN)
Ty s m om m M m M
1 0.5 0 1.0 0.5 0.5 0 1.0 0.5
2 0.5 0 1.0 0.5 0.5 0.5 1.0 1.0
3 0.5 0.5 1.0 0.5 0.5 0 1.0 0.5
4 1.0 0.5 2.0 1.0 1.0 0.5 1.0 1.0
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Table 3 Non-uniformity of eutectic carbides and size of

carbide particle in $96 mm bar of test steel
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1 5.5 3 8
2 5.5 3.5 13.5
3 5.5 3 11
4 6 3 12.5
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Table 4 Quenched grain rating, tempered hardness and
red hardness of test steel at 600 °C for 4 h
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