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# T TCM2A-S (/% .0.85C.0.275i.0. 24Mn .0. 026P .0. 007S .3. 98Cr.4. 76Mo .6. 09W 1. 83V 0. 12Nb ,

0.03RE) Z7EE E M TCM2A YRR LR BB L F AN F 4B EN. TOMAS HAE=TZHE
725 t EAF-30 t LF-VD( & £ 1k) -$52 (700 kg) kK #15 (85 mm J7)-F 5L (B8 mm) -BHr (6. 6 mm) -fij L 22 8
(M6) . H5RFH,HLZ 3t UKL #-ESR(280 kg 88 ) -k B (85 mm J5) - $L( &8 mm) -3 $ ( P6. 6 mm)-
JN L 224 (M6) A =) TCM2A SR O FI N 4843513 35. 4 x 10 °F1 123. 6 x 10 *° Wit T ¥ 4 =1 TGM2A-S
WAEY O N FRDFHIH15.7 x 107 F187.7 x 10 ™°. TGM2A-S REY L HE V1N F i e & T2 A7) TOM2A 4R
& 20% ; TGM2A-S SIAIPE KRkl 10.5 2%, i T2 A 71 TCM2A S8 &b A 10 4%,

XEiR TOM2AS Bfd Nb A&tk #% FHLEG

Development of Nb Microalloying High Speed Steel TGM2A-S for Taps

Lei Lijun
( Jiangsu Tiangong Tools Co Ltd, Danyang 212312)

Abstract Steel TGM2A-S (/% . 0.85C, 0.27Si, 0.24Mn, 0.026P, 0. 007S, 3.98Cr, 4. 76Mo, 6.09W, 1. 83V,
0. 12Nb, 0. 03RE) is a new developed high speed steel for taps based on high speed steel TGM2A with adding micro niobi-
um and rare earth elements. The advanced production process flow sheet for steel TGM2A-S is 25 t EAF-30 t LF-VD ( mi-
croalloying) -cast ingot (700 kg)-double heating forging (85 mm square ) -continuous rolling ( ®8 mm)-cold drawing
( ®6. 6 mm) -manufacturing taps ( M6). Results show that the O and N content in steel TGM2A produced by original
process- 3 t medium frequency induction furnace-ESR (280 kg ingot) -double heating forging (85 mm square ) -continuous
rolling (B8 mm ) -cold drawing ( ®6.6 mm)-manufacturing taps ( M6) are respective 35.4 x 107® and 123.6 x 10°°,
while the O and N in steel TGM2A-S produced by advanced process are respectively 15.7 x 10 ° and 87.7 x 10 ™°. The
cutting service life of taps manufactured by steel TGM2A-S increases by 20% as compared with that by steel TGM2A and
the rating of grain size of quenched steel TGM2A-S is 10. 5 while that of quenched steel TGM2A produced by ESR flow
sheet is 10.

Material Index High Speed Steel TGM2A-S, Nb Microalloying, Taps, Service Life
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Table 1 Chemical composition and gas content of test steels
e - RS/ P SikEE/10°°
C Si Mn P S Mo W vV Nb RE 0 N H
[ TGM2A 0.85 0.30 0.28 0.027 0.009 4.78 6.03 1.85 - - 35.4 123.6 0.2
Bl 2 TGM2A-S 0.85 0.27 0.24 0.026 0.007 4.76  6.09 1.83 0.12 0.03 15.7 87.7 0.4
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Table 2 Rating of inclusions in test steels /rating

g AURLE)  BORILE) C(REME) DRRELH)

Yo oM W M 4 M W M
TGM2A 0 0 0.5 0.5 0.5 1] 0.5 0.5
TGM2A-S 0.5 0 1.0 0.5 0.5 0 0.5 0.5

B 1 TGM2A §4(a) 1 TCM2A-S #(b) ®6. 6 mm iB k¥ 1Y
LR, x500

Fig. 1  Structure morphology of ®6.6 mm annealed products of

steel TGM2A (a) and steel TGM2A-S (b), x500 °
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Table 3 Rating of quenched grain size and tempered hard-
ness of steel TGM2A and steel TGM2A-S

W B B gy gy MARE

(HRC)

TGM2A 1215 100 550 C x3 1 65.3

TGM2A-8 1215 10.5 W x1h 1 65.1
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