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Research progress on fixed diamond wire saw

WANG Mei-juan, WANG Ri-chu, PENG Chao-qun, FENG Yan, ZHANG Chun

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The preparation methods of fixed diamond, such as wire brazing, resin bonded adhesion and electroplating
were summarized. The principle, model and methods of cladding on diamond were analyzed, and some methods of
cladding on diamond were compared. The mechanism of composite electroplating containing the theories of adsorption,
mechanics and electrochemistry was discussed. The developmental trends of the preparation of fixed diamond wire saw

were proposed.
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Fig. 1 Influences of bonding methods on life and speed for

diamond tools!®
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Table 1 Maximum loads F},,(N) of piano wires pulled out of

four series of ultraviolet-curing resins!'®

Ultraviolet-curing resin

R6 R7 R9

Surface treatment method

Piano wire 18.09 22.12 46.76 47.63

without any treatment

Piano wire 37.68 23.96 5347 56.44

with phosphate treatment

Piano wire 11.94 772 6443 7024

with copper plating
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Fig. 2 SEM images of two matrixes of new diamond wires: (a)
Number 1; (b) Number 22
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Fig. 4 Process of electroless-electroplating on diamond®™”!
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AR S BB 5638, R T A2 AR DTRE
(CVD)J5 i B ) . e B SAH ORI R
O 2 VL T PG PR AT ) 3 s o v P IR R 38

F2 LRGN R E VA IRE

<o WA SR T ) R 6 e i - PR s P A ST S Y
IREIBA IR TG 1, ek v 0 AL B 3 R WA A
BAbHE T o R, EARAESEIU AU BE T T
INARIEL FEAN B R A ) A LR AR SR, X
S IR P I T B JEU) o e 4R S 3 ik I
(UM, K TiH, RSN R, — A H
TiH, SZH I Ti IR T S A s 55— J7 THH A%
IR, RGN R I, B kN
sl FETEE FIINFGREE T, B SAR DR ET [R]
A, SR N ERS, WA SB I S T, 5
A 1y Kb B[R] 3 8 DR FFAE 25 min Aidq .

BAR CVD Jijiki. BLASZEPE I IE RGeS T ik
se NIRRT B A JURIME S )5, A&, CVD JF
YRR IR 1A 900~1300°C, A 4 WA ™= E 4545 5
L A T AN IR VR T A SR R T S NI
KiaEL, HHLTHRARRER D, kb
WOGTT 2 (PLD) s W25 (4 iU BdE: 1) S E AR 2%
ROEFE P AR B IO, AR LR B oy T AR SR 1T
LRI 2) SRELHIEOE R 5 26 K s sd kL.
1T FHAE SN 2 10 8 B A I 5 2 4 O 2 e 4 i
MEL, H PLD 75327 A2 ) e i e B (OGR4 e
M BB NERIARINANE, RTERAS SR
R 2R R, PLD J5ikC) 2 T Rla %
TR H A . TTANG 2515 PLD i 4 WA
RN T WL, AU, SRR MAT & B4
WA LG, 85 Ti BRI TR SR 5 39%, JF R
KT TiC AR, NS Ti ., SR SR
s -GomBEse s, BRI T IDIEI P REFIAE FH A d
WAFBNSGE . 3R 2 Prahy SRR NI 3R T 43 e Ak 7 i

Table 2 Characteristics of several methods on metallization of diamond surface

Plating method

Technical feature and
Physical vapor

deposition (PVD)

application effect

Chemical vapor
deposition (CVD)

Chemical plating and Powder cover

electroplating sintering cover

Ti, Mo, W, Cr and
Coating composition other elements, but no
corresponding carbides
Junction state between

) Physical bond
substrate and coating

No burning loss

Burning |
HITHng 1088 under 400 C

Single plating capability Low

Industrial Tool life increased

Ti, Mo, W, Cr and
other elements, and
corresponding carbides

Metallurgical bond

Serious burning loss
beyond 850 C

Low

Ni, Ni-W, Co-W alloy
and other elements

Ti, Mo, W, Cr and
other elements, and

and alloys corresponding carbides

Mechanical bond Metallurgical bond

No burning loss
under 100 'C

Serious burning

loss beyond 850 C
Lower than 3000 carat High

Tool life increased Tool life increased

No application

application effect by 10%~20%

by 20%~100% by 30%~150%
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