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Optimization of Pretreatment Process of Brush Electro—plating on 06Cr19Nil( Stainless Steel

ZHANG Shu'?, LIU Jin-yun', WANG Kun', WANG Min', GUO Yang'
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Abstract: In order to optimize the pretreatment process of stainless steel brush plating and improve the bonding force
between the brush plating nickel layer and the austenitic stainless steel substrate. The pretreatment process of the fast
nickel coating on stainless steel was researched. The effects of the sulfuric acid activation fluid type (No. 1) and hydro-
chloric acid activation fluid type (No. 2) on the bonding force were researched by bending test and thermal shock test.
Moreover, in the condition of determined activation combination, an orthogonal experiment was adopted to optimize the
process parameters of No. 2 activation and special nickel plating, targeting at an examination of the bonding force. The
results of bending test and thermal shock test show that the activation effect is better when the coating is activated by
No. 2 activation fluid alone than that by No. 1 activation fluid alone, and No. 2 activation fluid used in together with No.
1 activation fluid(No. 2 activation fluid of reversed polarity + No. 1 activation fluid of reversed polarity + No. 1 activa-
tion fluid of positive polarity) makes the best bonding force. The orthogonal experiment result shows that the best
process parameters of No. 2 activation fluid is voltage 12 V, and time 20 s, and best process parameters of special nickel
plating are voltage 12 V, and time 60 s. The fast nickel coating produced under the optimized conditions and activated by
No. 2 together with No. 1 activation fluids does not fall off or peel after thermal shock experiments for 78 times, which
shows better bonding force between the coating and the stainless steel substrate.
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Table 1 Composition and process parameters of the acti-

vation liquids

Parameters No. 1 No. 2
Cu,s0, 083 /(mL + L71) 44. 6
Chaisro /(mL « L) 21.0
Cowyys0, /(g « LT 110. 9
Cnacr /(g = L) 140. 1
pH 0.4 0.3
Voltage/V 12 6-15
Time/s 15-20 10-60

Speed of the plating pen/(m * min™') 10-20  10-20
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Table 2 Composition and process parameters of the fast

nickel brush plating solution

Parameters Value
Ciso, - sm,0/ (g« L) 370.6
Cavnpryegmso, /(g LT 56.0
Cenycoonn, /(g « LD 23.0
Cecoonnyy, -0/ (g« L7 0.1
Cumy - myoess /(mLo« LD 112.0
pH 7.5
Voltage/V 10
Time/min 10-15
Speed of the plating pen/(m * min™") 14
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Table 3 Test scheme of the selecting activation liquids

Types of Sample Activate
activation fluids ~ number method
A No. 1§
No. 1 A, No. 1
A, No. 1+ No. 1
No. 2 B No. 2
C, No. 2+ No. 1

No. 2+No. 1
C, No. 2+No. 1+ No. 1

x4 EXRBERRKE

Table 4 Factors and levels of the orthogonal test

Voltage of  Time of  Voltage of ~ Time of

Levels  activation  activation special special

fluid, A/V fluid, B/s nickel, C/V nickel, D/s

1 8 10 10 30
2 10 20 12 60
3 12 30 14 90

x5 L (3)EXHAR
Table 5 Table of the orthogonal groups

No. A/(V) B/(s) C/(\») D/(s)

1 8 10 10 30
2 8 20 12 60
3 8 30 14 90
4 10 10 12 90
5 10 20 14 30
6 10 30 10 60
7 12 10 14 60
8 12 20 10 90
9 12 30 12 30
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Fig. 1 Edge morphologies of the coatings after bending test
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Table 6 Results of thermal shock test for the coating at 300 C

Thermal shock number A, A, A, B C C,
Tiny Tiny cracks appear
4 Tiny cracks No crack No crack No crack
cracks in the edge
Tiny cracks appear
24 Fall off Cracks increase A few cracks  No crack No crack
in the edge
48 Cracks get longer Few cracks Appear cracks Cracks increase  No crack
Cracks throughout No obvious  No obvious Cracks get
75 A few cracks
the entire surface change change longer
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Table 7 Results and analysis of the orthogonal test

No. Coating appearance Result of the thermal shock test Score of binding force® A B C D
1 Peeling. both ends turn to black Fall off 1 1 1 1 1
No crack in the edge,
2 No obvious defects 8 1 2 2 2
tiny cracks in the surface
3 No obvious defects Wavy cracks in the edge 5 1 3 3 3
4 White fog on both ends Peeling 3 2 1 2 3
Cracks in the edge,
5 No obvious defects A 2 2 3 1
big crack in the middle
6 Cracks the edge fall off 2 2 3 1 2
No crack in the edge,
7 A little white on both ends 7 3 1 3 2
tiny cracks in the surface
8 No obvious defects No crack in the edge and surface 9 3 2 1 3
9 No obvious defects A few cracks in the edge 6 3 3 2 1
K, 14 11 12 11
K, 9 21 17 17
K; 22 13 16 17
ki 4.7 3.7 4 3.7
ky 3 7 5.7 5.7
ks 7.3 4.3 5.3 5.7
R 4.3 3.3 1.7 2

Note: * represents the degree of binding force, 1 means the worst, 9 means the best.
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