<42 - Jun. 2024 Plating and Finishing Vol. 46 No. 6 Serial No. 375

doi: 10.3969/].issn.1001-3849.2024.06.006
TR ZSEL AW IRETE R

%ﬁzg,ﬁfi‘ﬂm wmE ,n}g%
(rp ] b B K2 (B0 TRR“#Bie, 134k I 430074)

?ﬁix ATRFTFEGRESLEE, ERAFRER TR T B AET T =8 A% AE4 (BEO) 5 Ni- Mn%"’
AL P AL, 1B KRR SRR A T BEO XA ARARAL 4G % vfr , SF 2 b, T AR Ni-Mn 452 89 & & % 5

44: #’ﬁv LR AT T AR, 38 T Ni-Mn 48 2 25 M fe b AL R ST bL] . 2 R R . BEonM@ﬂmwt

WAL G BT w A, REI R AR B T AR RE R, AT Sk, A B T RGO SRR e, AT

b 22 300 °C3B K J& Ni-Mn 4% & 89 58 B o 25 M 2 I, )4 BEO 4% P 3K 13 69 45 2 049 dh A A4S He s 1B K ARAL 84

AR,

KR R T B CRAAL A AR w4 iR KA AL

FESES: TQ153.2 XEAARIZAES: A

Effect of butynediol ethoxylate on Ni-Mn coating

Wei Xiujie, Chen Yuxiang, Yang Xuejia, Pan Bingsuo’
(College of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: In order to obtain a smooth Ni-Mn coating, the effect of butynediol ethoxylate (BEO) on
the performance of Ni-Mn coating was studied in a Watts-type plating solution with saccharin. The
effect of BEO on cathodic polarization was investigated through linear scanning voltammetry, and the
surface morphology, crystal structure and microhardness of the electrodeposited Ni-Mn coatings were
characterized. The possible mechanisms of structure and performance changes of the electrodeposited
Ni-Mn coatings were discussed. The results indicated that the addition of BEO shifted the cathodic
polarization potential towards a more negative direction, significantly inhibited the cathodic reduction
reaction of metal ions, which refined the grain size and favored the formation of a smooth and high
microhardness coating. Comparing with the structure and microhardness of Ni-Mn coatings that
annealed at 300 °C, it was found that the grain coarsening trend of the coating obtained from the bath
containing BEO was smaller, and the annealing hardening was more obvious.
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Fig.1 Comparison of cathodic polarization curves of plat-

ing solutions under different BEO concentrations
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Fig.2 Scanning electron microscopy images of deposited coatings with different concentrations of BEO
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Fig.3 XRD patterns of Ni-Mn coatings under different

BEO concentrations
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Fig.4 Effects of BEO concentrations on the grain size and hardness of Ni-Mn coatings, as well as the Hall Petch

relationship between grain size and hardness

2.5 B AXF Ni-Mn$E R IS0

FT T AR KA BEXT Ni-Mn 58 2 05 5 A4 5200
XA BEO 85 W H 4145 0 82 A1 5 47 0.15 g/L
BEO (W45 H 315 188 2 2517 1 300 °CiB K Ab B

1R S DA 095 2 04 b S s B AT 5 o . LS
(a) AT L H, 78 300 °CiR KA HUR BT, A BEO
FIBEO ¥k &4 0.15 /L 1Y 8% 2 1 Al B2 #0159 51 1 4
=, (BN i BEO B 88 )23 B J32 57 313 K Ak B ) 52 e T



46 + Jun.2024

Plating and Finishing

Vol. 46 No. 6 Serial No. 375

B BEREN T3 17 %, AU I BEO FI4E )2 Y fif
JEALIEIN T 10 %A .

I B5F AP 5 (b) /T LA &% B, 76 300 °CHE ok 4k Bt
J& , PR Ni-Mn 85 J2 (04 dfobi ROF#RAE R T SR
B R Y R R ST B 13.0 nm 39 K F T 15.7 nm, 11
M F5 BEO 85 i 445 A 8% )2 19 f i )RS A 8.6 nm
HRF) 7 10.0 nm. Hy RS WL, 2858 ok Kb B A
L T LR ORE R R A T B S G R, LR
Rr RS Tk A B AR b R SR S £ & Hall-Petch 3¢
R, PRI 2 PR O PR 2% S 3 1 9 2 Wl Ahet 1 AR
fbo PR KCRE AL R RE 5 Ni-Mn 85 2 19 40 K 45 k4 X
AN B85 - A7 B RIS 5 - SR T 2 7 1) 56 A L BHL 7 52 i) A
KPS — BRI RE R, 7E R R T A R R 1E
BT IR IR T 350 AR A 2 B AL 1 2
AR ) 4 728 0 5 2 A 19 N7 T A R T I P A6

wof @ T 693
U222 300 °CiB K40 Ji
600 | 594
526

> 500 477
=
400
=
L 300 F
i

200 |

100

0
0 0.15

BEO ¥/ (g-Lh)
(a) B KON [R] Ni-Mn 4 2 5 falcRE i (14 5% 1

T ECAH AU 7 A B ME R 0 T, 2 T S R A
TS B —m, R G R R ST i 2
(A5 i, 0 2% S Rt ) 4 vt ] i 5 2R s Ak AT
K AR i 5 T R SR A 25 ) S RE S AR g
FH AR fiz 3h  FEARRS ™ Jre i 32>, AT A3 34
TR 2 SR DRLI T LK AR R Ak UE R R R Y
TS B B I A B T e 882 B 2R
Lt 4 BD 3 o 2 i s 3, T2 R i A i T
REBE &, XA R T BUCE 2 K RE 25 il
AL PRI, 7E BEO W R 0.15 g/L I, A5t 4%
|EE QT R A TR TR ] YAl N . Y S R A
(Y FETE T 0RO BB SR K K TR 2 2 R i,
JIT LAAE BEO S0 T (1 85 J2 i b RO~ 22 Ak it 2 4 Xof
L

16 © 15.7 [ i F
2771300 °Cil kb B
ar 13.0
12+
E 10 10.0
b 8.6
K 8t
i’z
= 6f
4 -
2k
0
0 0.15

BEOIK &/ (g-L™"
(b) 1B KRS ] Ni-Mn 48 J2 Stk R ST (4 50

E5 RAXAENi-Mn R BRHEEER SR R0

Fig.5 Effect of annealing on the microhardness and crystallite size of different Ni-Mn coatings
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