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Wear Resistance at High Temperature of H13 Steel after
RE-N-C-S-V-Nb Multi-element Penetrating
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(1. Guangxi College of Water Resources and Electric Power, Nanning 530023, China;
2. School of Material Science and Engineering, Guangxi University, Nanning 530004, China)

ABSTRACT: Objective To investigate the wear resistance at high temperature of H13 steel by RE-N-C-S-V-Nb multicomponent
permeating treatment, in order to provide new technology to avoid premature wear of aluminum extrusion die. Methods The high
temperature wear property of compound deposition samples and control samples was tested and then the samples were detected by
means of optical microscopy (OM) , scanning electron microscopy (SEM) , X-ray energy dispersive spectroscopy (EDS) , and X-
ray diffraction. Results It was found that quenched samples and tufftriding samples all had severe abrasive wear and adhesive wear
phenomenon, microcracks appeared on the permeation layer, the high temperature friction coefficient curve had obvious fluctuations
and peaks, the high temperature wear rate for the two kinds of samples was respectively at 21.20x107"% ,11.30x10™" m*/(N - m) ,
The microhardness at 584HVO0. 1 and 1018 HVO. 1 after incubation for 4 h at 560 °C. The RE-N-C-S-V-Nb compound deposition

sample had mostly micro oxidation wear and adhesive wear, no microcracks appeared on the permeation layer, the high temperature
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friction coefficient curve was gentle, the high temperature wear rate was only up to 2.96x10™° m*/(N - m), 1334HVO. 1 at mi-

crohardness. Conclusion H13 steel after RE-N-C-S-V-Nb multi-element penetrating has a strong high-temperature wear resistance.

KEY WORDS; multicomponent permeating; high temperature wear resistance; friction coefficient; wear rate
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Fig. 1 Profile morphology of H13 steel after multi-permeation
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Fig. 2 X-ray diffraction patterns
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Fig. 3 Microstructure of tufftriding layer (500x)
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Fig. 4 Microstructure after tempering at 560 °C (2000x )
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Fig.5 Surface morphology of quenched H13 steel samples after

high temperature friction test
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Fig. 6 Profile morphology of quenched samples after high temper-
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Fig. 8 Profile morphology of tuffiriding H13 steel samples after

high temperature friction test
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Fig. 9 Surface morphology of multi-permeated H13 steel samples

after high temperature friction test
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Fig. 10 Profile morphology of multi-permeated H13 steel samples

after high temperature friction test
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Fig. 11 The friction coefficient curves:; a) multi-permeated H13
steel sample; b)) tuffiriding H13 steel sample; c)

quenched sample

x3 AEAERESEEZEERREREK
Tab.3 Weight loss of samples by different processes af-

ter high temperature friction test

mg
ke M, M, M,
VE K AL B 29518.7 29462.1  56.6
AR 29092.0 29061.6  30.4
RE-N-C-S-V-Nb £ 75338 29 955.3 29 947.4 7.9

TE M BT AR A, M, N AR R i, M, g B
RS T

MR s 451 2k o R R 45 S AL i 4t ) T AR
P SR EE N 7.85 g/em’, BEWIR W ITEA
S W
V

W=—"—-d
p

K. d HEEEE R p MR T, BT AL
FREE W, 21.20x107° m*/(N - m) , A AL Ab 21
WEE W, 11.30x10™"° m*/(N - m) ,RE-N-C-S-V-Nb
ZotBIRE W, 5 2.96x107"° m*/(N - m)

AU i, VRO PR o T s R A, AL
AL PRI RE RS K 2, RE-N-C-S-V-Nb £t B 5 1y
AR R AR, 22 oo e iy B 40 30 29y VR K

IEERY 177, MR B R AY 1/4 UL RE-N-C-S-
V-Nb Z 703810 H13 49 5 Bom i) it B 45 P RE

3.3 4IREMEEEHR

H13 8V R A fE A | RE-N-C-S-V-Nb
LB E 560 C 7R 4 h J5 Y 5 i b B
Ml 12 s, S Hr el UE 78 560 C 52
g, 2B AU 2 A B AT 0k 1334HVO0. 1, 5k
AALIKFE N 1018HVO. 1, KAy 584HV0. 1, HZ
TCHBIAAEAE 1B )2 DX IR A B (AR K T 5 P 2 Uk
MR AR Bl T — 3%, X 5Z20dkBhn
NbN, VN, NbC, V,C, S5 i il 21k 4 Fn 4 1 ik & 1k
YR PRRE A IR KR fE— R I FL A,
T P e I T 5 i P R R, P L HA3 AN 2R
RE-N-C-S-V-Nb £ 098 J5 HAT B8 A it a1

1400
1300 F —o— Zou B A AR
1200 F - HOR AL B
= 1100} FAbPARE

Distance from surface / pm

Bl 12 HI3 HORIFEALFUR: 560 °C x4 h ) S fBE e il 2k
Fig. 12 Microhardness curve of H13 steel samples by different

processes at 560 C x4 h
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