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Novel technology for electroforming of
W fiber—Ni composite coatings
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Abstract: A new kind of technology for fiber—metal composite electroformed layer, i.e., W fiber—Ni composite
electroformed layer, was presented. The influences of pulse current and W fiber volume fraction on tensile strength of
composite coatings at room temperature and middle temperature were investigated. The results show that the final tensile
strength of the composite electroformed layer is greatly enhanced with the joining of the W fiber at room temperature.
When the volume fraction of the W fiber is 45%, the W fiber—Ni coating has the highest tensile strength of 1 650 MPa.
The use of pulse current can refine the Ni grain and reduce the internal pores of the composite electroformed layer. The
strength of the W fiber—Ni coating fabricated by pulse current is about 30% greater than by that DC. At the middle
temperatures of 200, 400 and 600 C, the W fiber—Ni composite electroformed layer still has high tensile strength. But
with further increase of temperature, its tensile strength reduces quickly.
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Fig. 1 Schematic diagram of experimental apparatus for

electroforming Ni
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Table 1 Composition of electrolyte (mass concentration, g/L)

Nickel

Sodium
Boric acid  Nickel chloride

sulfate

500 30 15 0.05

dodecyl sulfate

F2 WmLfvEGe
Table 2 Properties of W fiber

Elastic modulus/GPa
407 3250

Tensile strength/MPa
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Fig. 2 Schematic diagram of square wave pulse current



523 %5 7

BEX, & B -BEEREIBOR 1965

PRAFLF Y se A IENFEAR . (e 22 B B 5 E AR, 4k
A 100 um ERZE, NEEE T PR,

1.2 fEiR Ry FIE

T 3 B T ) H AN TR AR 20 B8R R Bk
350~500 um [ & G E . G4 4 S B R K
ATHE, A7 22 (A AT IE S p i . HE, 3R
TEHAL BRRURBUR S MG . (E7RIR BRI
HEBRREZ R X T 332 NOL
IR TRAN LSS o e H LR W& 3 .

s DI 6 2 HUR AT 200 B 46 ri 5 2 DI
BN 0.9 em IR T 5E 55, H 800~1000
G AP AU 2 V)R T1 AT HT BRI, T BRI
HL IR B RSO R S 06 (R e, AR5 R i A
R PAI R A RN C )= = R M T VA HE TN
B AEBARR AL X AT oz i P DU

EEREi IR pYIk 2an v S E I 72 I S e e
SEH . {EERZ T, FHEE S RS T

Specimen@\

Tensile direction

Fixture

Tensile direction
B3 fffile R A

Fig. 3 Specimen of tensile test and its fixture
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Fig. 4 Tensile strength of composite electroforming coatings

at different fiber volume fractions of W fiber
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Fig. 5 SEM images of fiber W-Ni coatings at different peak current densities: (a) DC; (b) 20 A/dm?; (c) 30 A/dm?; (d) 40 A/dm>
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Fig. 7 SEM images of W fiber—Ni composite coatings with
volume fraction of W fiber of 42.6% under different current

conditions: (a) DC; (b) Pulse current
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