W47H 5 R AR
2018 4E 5 A SURFACE TECHNOLOGY ©239 -

W. PE&E3 Ni-W-P L ER W E
Fid BE 4 Y 52 0w

g, XNRE, F&EIF, SRR
U=kt 8525, JdfE #2 453003)

W E: A& £ Ni-W-P &2 E AR R KGR E fedt B, @i XEFREETHRL W, PEE,
Fik B R EFHERPERMAIMNET (0~75g/L) HEBRE W, PAE6 Ni-W-P 4 &, A2
WA AR A AT E T WL P 694, A AR E TR B GG AR E, AR R R R AR R L] X AR
B R R B A AR, SRR RS E T W, P &%, AIREMIANAEX A, @id X
HEITHB T BB AITHARLAT, RE W, P A 258 EPRAMMZ AN AR, o L5482/ E
Fodif JEMEGG X Ao SRR AW R T R EE M THENT RS SEERE ., fBERZ X F,
YR XBENHT, SPHRAETHSHIRE %AEN, HSHEERERK, fBEERIT, 41E2Z1T 400 C x 1
hof XA 2G, S PHRENHN 85%EAL . W R ENHA 7.5%A L0, $5ER R KGR A bl B4,
i BAT, HEMREIRMP AN RAR), WAENEY AKX, WKXET, HENRE T2
WA kmigk, PAESEHwRK,

K. P4E Ni-W-P; 42 E%M; BE,; M

FESES: TQIS3 XERIEEE: A XEHS: 1001-3660(2018)05-0239-06

DOI: 10.16490/j.cnki.issn.1001-3660.2018.05.037

Effect of W and P on Hardness and Wear Resistance of
Ni-W-P Electroless Plating

LIU Chang, LIU Guan-jun, LI Yong-feng, MA Li-jie

(School of Mechanical and Electrical Engineering, Henan Institute of Science and Technology, Xinxiang 453003, China)

ABSTRACT: The work aims to make Ni-W-P alloy plating possess the greatest hardness and wear resistance and find out the
optimum contents of W and P in plating through test. Ni-W-P electroless plating with different W and P contents were prepared
by changing the addition amount of sodium tungstate (0~75 g/L) in electroless plating bath. Contents of W and P were analyzed

by SEM and EDS, hardness of plating was tested by microhardness tester and friction factor and wear rate of plating were de-
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tected by plating ball-plate friction and wear tester. Hardness of plating and contents of W and P in plating were analyzed by

contrast to study the internal relation. X-ray diffractometer was used to analyze the phase of plating to detect the relation be-

tween contents of W and P and typical phase in plating so as to study the relation between phase and plating harness and wear

resistance. The same method was adopted to investigate the relation between chemical compositions, hardness and wear resis-

tance of plating at aging treatment condition. At test condition, when mass fraction of P reached about 6%, the plating at plating

condition had the greatest hardness and the best wear resistance. After aging treatment for 1 h at 400 ‘C, fraction mass of P and

W respectively reached about 8.5% and 7.5% and plating had the largest hardness and wear resistance. At plating condition, the

hardness of plating decreases as the content of P increases, but the effect of W on the hardness is minor. At aging treatment, the

hardness of plating can increase as the content of W improves, but the effect of P on the harness is minor.

KEY WORDS: Ni-W-P electroless plating; structure; hardness; wear resistance
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