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1
. ! Table 1 The chamical canposition of the tested alloy
' SanpleNo A lloy compositionw /%  Compound modification
' 1 1 8C-15Cr -
2 2 0C-2M 0-5Cr-8V -5v A ddition
3 2 0C-2M 0-5Cr-8V -8V A ddition
4 2 0C-2M 0-5Cr-8V -2 5V -2 SN b A ddition
' 5 2 0C-2M 0-5Cr-BN -4/ -4N b A ddition
3, , 6 2 0C-8M 0-5Cr-BN -5/ A ddition
7 2 0C-5M o-5Cr-8V7 -8V A ddition
[4 6]
, (
+ ), 12 mm %
1 12 mmx 50 mm
900 1h, ;
1050 l1h- - 550
1, 1" 2T 3, 1h. , 10mm X%
1 Fe- 10 mmx 14 mm ,
C-Crv M FeCr- Ra 1 6um, Ra 3 2im.
M oW 20 3 MM -200
, . 45 mm x 10 mm YG6
Nb(4* & ) Mo(6" 7 ) , Ra 1 6 m, 70
, 73H RC; 30 min, 200N
Riedle ® N b v 250N, 400 r/min Q 1mg
, Riedle
3 H
* (1999018510); (19990503-01).
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(c) 2" modified
Fig 1 SBM micrographsof as-cast structure of high-geed steel w ith and w ithout compound modification
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(e) 5" sample f) 7 ple
Fig 2 SBEM microgrgphsof the structure of high chromium cast iron and different composition
of high-carbon high-vanadium high-geed steel
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2
Table 2 Theamount and type of carbides in tested alloy and the hardnessand wear -resistance
sanoleN A rea of fraction of carbide/% Hardness W ear mass loss/mg Relative w ear-resistant coefficient €
eNo
P MC M 7C3 M C HRC 200N 250N 200N 250N
1 Qo 14 8 Qo 570 46 3 107 8 1 00 1 00
2 10 8 Qo 4 3 61 9 327 58 8 1 42 183
3 12 4 Qo0 25 65 2 11 0 141 421 7 64
4 98 Qo 4 8 64 6 14 1 21 4 328 503
5 11 0 Qo 6 8 63 8 12 3 251 376 4 29
6 11 0 Qo0 58 62 4 25 2 44 1 183 2 44
7 11 6 Q0 32 63 0 11 8 16 2 392 6 65
1 l M C .
[ 1(d)] . TiC vVC )

» AN,

3 "oy

1,000 ¥ 18vn i
(e) 6" sample (f) 7 sanple

Fig 3 SBV photographsof theworn surfacesof high carbon high vanadium high gpeed steels (p= 200N )
3 SEM (p= 200N)
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Investigation of theW ear Resistance of High Carbon
High Vanadium High Speed Steel

L U Hai-feng, L U Yao-hui, YU Si-rong
(v aterial Science & Engineering School, Jilin U niversity, Changchun 130025, China)

Abstract: High carbon high vanadium high-eed steel sanples of various compositionsw ere prepared by
means of non-oxidation melting The effect of heat-treatment and the alloying elements including Ti, V,
Nb, andM o, on themicro structure and w ear-resistance of the steel samples has been examined Thew ear
mechanisn s of the steel have been explored aswell A s the results, high carbon high vanadium high gpeed
steel show smuch better w ear-resistance than high chromium cast iron T he w ear-resistance of the steel is
highly dependent on the morphology and size of M C type carbide The steel sample 2 0C-2M o-5Cr-8NV -8V
w hich contains fine and digpersed M C type carbide micro structure has the best w ear-resistance Thew ear
mechanisn s of the novel high speed steel are ploughing and brittle fragnent and striping of carbide phase
under stress

Key words high carbon high vanadium high-geed steel;, carbide morphology; wear resistance wear

mechanisn



