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Study on hardness matching of knife roller and anvil roller

Liao Changcheng
(Sanming PNY Machinery Co. , Ltd. , Sanming 365009, China)

Abstract: Increaing the hardness of knife roller material can reduce the knife roller’s wear, prolong
its service life and improve its cutting speed, but it might result in more serious damage of the
matched anvil roller. To minimize the overall wear of the knife roller and the anvil roller, the hard-
ness matching of the knife roller and the anvil roller was researched via rolling wear testing machine.
The friction wear and surface damage behaviours of the knife roller and the anvil roller samples
matched under different hardnesses were analysed. The matching of the knife roller and anvil roller
samples under different hardness had no effect on rolling friction coefficient. The knife roller’s wear
decreased with the increase of the roller’s hardness while the wear of the anvil roller increased line-
arly. The overall wear of the knife roller and the anvil roller samples decreased but then increased.
When the hardness ratio of the knife roller to the anvil roller is 1. 016, the overall system wear of the
knife roller and the anvil roller minimized. The knife roller’s hardness had no effect on the surface
damage morphology of both the knife roller and anvil roller samples, with the damage samples’ mor-
phology showing surface spalling damage mechanism.

Keywords: knife roller; anvil roller; hardness matching; friction; wear; damage

V58] s [ U A S i i T BRI AR AR XS C TR IR AR A, 45 BT C ) 4R Rl 4 A
RS RDRE SR Tl — @R B XSS TR $R ) 255 () it o B2
fito JJRRAGHE R — XVR SRR, BR T A BT JTHERARS R = [H] 45 A e Y A 8 AR T RN

WA A 19 2015 03 - 08
FLGIH - AR KT 2014 PV BRI QUFT & 1 (FG20140514) s 14 #H TTRHITIH (JA14216)
TEESA: BEM977 ), 5 AR =W, TR,



#3

BEE I TGS SRR R VT IR AT Y

251

20 mm* ZE A7 PSR , 2 Ml Bt S B AR 32 T 4R A
SR TA) 1) 2% P 5 2 B A, oy 7 A DD S 0 FNR Bl 422 fik
90 55 1 VR R A 114 70 B R iy B 4 o 9 1T 0 8 L T
Wt BRI B AE s R I 5 . H RO TR Sl EE
RIBE FE 5 B4 2 1) OC 3R I WIF 9T E X AR,
Markov' "' FIF] 3 Fi A [ 26 8 Amsler {5 HL 4> B
PG i) T3 T 2581 (18 VRS T PR 4 R 482 1) 1 ()R
T EEEE R [ W T 30 P VR T EE AL RN i Vi B A
4 Fp S T A T R P R B S R R
[R5 2 5 T S0qa X BR S5 FR sl R B
WAL T A0S UT1 Mn $AEL AR A 22 DT
BCPERE , B9 & 0 42 50 A 0 ZE 48 AN Bl e 3R
TR AR S A — s R s B 2™ R R 4540
SAEAS A S g AL SRS [ A0 A 22 5 DT i
I IR 3t FE , B 58 A B0/ 4 56 A AN [R] B2 44 6}
I, BB BN A 5 2 ] %) P 4 i B3 % A8 5
PIAG s Tl RAE 22 WIRIFSY T A [R] ff E Pk
PPN VE I OC R , A B 0 R e T U5 1]
(R BE LL B A i B 22 2 DR IX Ry 1.0 ~ 1.2,

B T8 s B 455 ) 5 7 P B U0 AE T B
R A IRE VDA SRR AL AR R [ R AR
VI 5B RO P e 48, © 0 e
BHTAL P e 55 o (H H FTET R B R R U] 3 45
s TAE A ——J 1 i Al B B2 A DT i, 28 4%
A% —EFERRE . FIFH MMS - 2A LG4 il
RIS RIS WL 5T T AN IR A B2 4R 55 Rk FR A DT
B OL, 3B 7 A [F) A 5 ) 46 55 Tl R 0 2 Bk (7 g
VR SR G O . BFIE S SR ) AR
FnGARAE B A O ALV PR A #5 B AR T =,
XF AR T S AR AR A5 5 AL RN R AR 40 A E %2
2% 58 Lo

1 RRES

RIS TE MMS — 2A RGP i) 28 488 s 11 1 56
MLE DL T AR ARG R R $e fik 7 =St A T o FEARAIESE
I ST, BADL T SR ARG A 1 8] 4 - HA 422

*1

I A Ak R 5 Bl R AR R o el T o R
U AN IS IS E ST 8 TP e U Ll ol S |
St e, BN Z R REAE R TR S EE A5, AT
TE BhEEAE , B By 22 38R, AL P 1] 4 bt
R R, B Bl 25 A8 4% dse R 10% SR HG T
W6MoSCrd V2 Je: il it JJ 58 1Ak i fe i T e AR
FNERAPRE, OF HSCHRL T -2 ] Beb AT AR 5T,
I, & B WO6MoSCraV2 A Jy ik #¢ 41 s
W6MoS Crd V2 1 5t 7748 Flhid i 40 e A DR 38 8 Oy
140 m/min, A it , BT 3R %% 3 2l 300 1/min,
FARERE Dy 270 v/min, IR FR P U
JIRERE TR bR, R & 90 150
mm,, A% G RO A 1, 24
TR 5 3l 300 r/min, b B R 270 1/
min, ¥ S 22 R0 10% s Hefih )i 124 1 MPa; %6
f [ 100 h, JJ #8 A1 AN R KR A R 3 R
W6MoSCrd V2, AR 73 LFE 1., TR Al 4 12U
2 T ) R TR B B O Ra0. 8 wm, Al R0 RE 8
it BAE T FAAFAEEE (HRC) 2y 63, J1 k8
Tt BAR PR Ty ARG 4 FhAS [6) 68 32, O bz 1) 70 i ik
FEFIR IR G 5 30 Ry 1# 24 3# 4#, IAET &
TNHEAT s A 9 U R A (HR — 150B) il 4t 30k
FRAE B A 5 TR 7~ 20 A7 K (TG328A) 5l 3ok
T2 e R 4 5 AR P 4t r 1 B U (SEM)
(JSM - 7001F, Japan ) Wi £ 0 RE B 41 5 At 2 1 s
JRPBTIEA .

8

&%

e

1 JEMERRER T RER

Fig.1 The size of knife roller and anvil roller

samples
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Tab.1 Chemical composition of knife roller and anvil roller sample materials

%

(eI Wiy Mn S P

Cr

Ni \Y Mo W

a5y % 0.15~0.40 <0.030

<0.030 3.80~4.40

<0.30 1.75~2.20 4.50~5.50 5.50~6.75
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Fig.2 The hardness of knife roller and anvil
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Fig. 3 The rolling friction coefficient of knife

roller and anvil roller samples
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Fig.4 The wear of knife roller and anvil roller samples
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Fig.5 The overall wear of knife roller and anvil
roller vs the hardness ratio of knife roller to

the anvil roller
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Fig.6 The surface damage SEM photos of knife roll-
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