18

BB TR / 2013 48 6 4

AMFMEREEXRESEREE
28 21 25 FA 1Y 52 Ml

Influences of Additive and Current Density on the
Microstructure of the Electroforming Ni-Co Alloy

E R R N N R S QI A SES P

(1 BEWIE TR MpRl 2 5 TR 2 e R W 65009352 b5t i as #1 ok}
Wb A58 10009553 25 2 68 A 5 LA 71 E W 650003)

PEI He-zhong' , HUANG Pan',SHI Qing-nan',LU Feng®,

ZHANG Jun®,ZHANG Guo-liang'

(1 Faculty of Materials Science and Engineering, Kunming University of
Science and Technology, Kunming 650093,China;2 Beijing Institute of
Aeronautical Materials,Beijing 100095, China;3 Yunnan Chihong
Zn&.Ge Co.,Ltd., Kunming 650093 ,China)

FEE: WFoT 7 AN | e I R X R G v R 2 N R B 2 . SR SEML BRI AN XA 2R AT 5 43 A TR m
T L VL 2 B X 5 2 B A SO A B R e o 2 R SR IR TN2 RR 4%l 65 J2 7 A [E IV ) s TN3 B8 1l 05 )2 7 4F K
ML), TN3 5 TN2 B4 8 7 . BE W (6 75 2 B )38 B 7 B % . H 0 25 B 39 It 2 W i 5 /N T 6 A/ dm® B, % 2 i )
BEZ 3G 00 MR B B R T 6A/dm® B 85 2 B 7 B 2Z 08 /0N o % IR0 5 J2 Al B 5 T AS B I T R A R X5 2 A
B 8% 0 45 W) 4k s T2, TNS BN A BE A8 {1 8% J2 S0 P38 L oRC A SR 25 . BRI 0) TIN2 X A S 05 (2000 5 W 45, X i 1T B AT
— 2 MR s TR TINS S fh T8 B A 5008 3% B0k 55 76 (200) THT MR BRE L 40 ) AR L I B SR I A K T ) R B R
[100]. BB v IAL %85 85 1) 398 O, 437 290 e oy B 98 4 1y

AR FLBEEREN G A s BN 5 R IR R 5 ) s A B U

doi: 10.3969/j. issn. 1001-4381. 2013, 06. 004

RESH#ES: TQI53.4  XE#RIRAG: A XEHS: 1001-4381(2013)06-0018-07

Abstract: The influences of additives and current density on the stress and cobalt content of nickel-co-
balt alloy electroforming layer were studied. The effects of additives and current density to the mor-
phology and microstructure of nickel-cobalt alloy electroforming layer were investigated by SEM, EDS
and X-ray diffraction. The results showed that compressive stress was generated in the electroforming
layer when the additive TN2 added in the electroforming solution; the additive TN3 could make tensile
stress. So electroforming layer might have a balance of zero stress by adding TN2 and TN3 together.
When the current density was less than 6 A/dm?*, the stress of electroforming layer increased along
with the current density; when the current density was greater than 6A/dm?, the stress of electrofor-
ming layer decreased along with the current density. The additives” influence on the cobalt content of
electroforming layer was not obvious. The current density’s influence on the cobalt content of electro-
forming layer was more obvious. Smoother and finer grain could be acquired when the TN2 or TN3
added in the electroforming solution. The additive TN2 had a large effect on the diffraction peak(200)
and certain selectivity to the crystal face. The additive TN3 had a strong selectivity to the crystal face,
easily adsorbed on the (200) surfaces to inhibit their growth, so the crystal growth direction was
mainly [100]. With the current density increasing, the diffraction peak had the widening trend.

Key words: electroforming nickel-cobalt alloy;additive;current density;stress;cobalt content; morphol-

ogy



A5 T 750 0 B I S B B S < EEL B R L VA A Y R T

19

FL 2 R R o R R i ) R M
SRR B2 N TS AR IS A R B AL L R B
BUBK S il 4k, B A SRR T RA RIT
() B Ak 2 T g2 P R A« s R | T S P L T ok
ML R AT T A DL R AR R T 0z R T L
AR AL A A 5 A AT DL i B R R L E L =
TR R h 25 R R P R AR X T ) (AL B M S o
V18 B2 SR A ¥R T VA 0 791 ) 32 R L X L B AR A
x5 J2A I 2 40 55 1 RE Y R R AR K B B R T R Y R
TR A 4 55 )2 10 B & 1t L I R T S 208 5 AR 1
AW As Ak s HAaid TS S m s ZH8 S
WS R B H R B RE 22 ID I O R I ST A A TR A
WS IR0 B L B R R R ) SR
fief A i
AR A 38 3o 52 56 K3z F AR 5GBS SR 3 v in )
HL U 5 B R A A A L 5 2 0N ) VR R R ) L I i
SEM ., B8 1% A AN X555 LR ATT 5 >Fe 43 BT 945 Jon 70 A0 v, 8 2
Xt HL 8% S22 T 300 S O 235 4 1 5 i DTG S T ER A
G HL B U R S T U IR R R 2 B R A A 4
J2 21 B 55 KL 5 i ) F 5
1 Iy
1.1 XBHMBEEHIE
SCIG AR B R AR (ARD LB BR &S (AR) L & 4L B
(AR) | T B HE MR 1 (AR L& A AL 4l (AR) L B iR
(AR) fiffR (AR) \TN1 (& N W55 R, 3 2 L 48 = 55
W ERE 1) CTN2 (& NLS I LD JTN3 S &
S ML s SE 86 o LAREAS 5 4 b R
ML 20 R 300 ~ 3508/ L, i iR &b 10g/L.,
iR 40g/L, E AL 20g/L, 1 %6 5L B R B 0. 05~
0.1g/L,TN1:15g/L, TN2.:0. 15g/L, TN3.0. 5g/L.
pH:4~5,T:55~65C , M I T Jhy 4 0 1 1 B e
1.2 HBENAMNE
SR P F B AR A5 il vkt 00 e % 22 0% P g . B
WeR AT AR 6 R (R BE: 0. 0Odmm) , H g MBI 5 E —
70000MPa"* SIS AR §H 40 vk T M8 L R R T
Mo % ab 3., SC 5 A R ~F o8 120mm X 70mm X
60mmm ; B BH AR 1] BE 29 [& & 9 Sem., 144G . 165256 41
LR I D O B R R BRI BE L DL K
ThifmEs i Z RGN A BRI
_EXT XZ

3t X L*
P OB R R (MPa) s E Sy B R 3 4 4
(MPa) ; T Ry FIAR JEE BE (mm) 5 ¢ O HL 85 2 5 ) (mm)

@y

Z'H I T 3 A% 5 (mm) 5 L B AR K B (mm)
1.3 SEM.&EiZ{¢#1 XRD

 EDAX 23 A Genesis Apex BB A & #5 )2
B gt FOBEER S MG T IR ERE A & A
SRS BT HEAT R A DR I SO A 3 T B 2 N T
A3 AR 35T s F ISM-6380LV SEM W45 22 11 32 1
TEH s R 3015 TR X G A7 4L (XRD) X Hi 75
f£ $15mm X Smm 45 b 1955 )2 (100pm) #F17 300
SR AT .

2 ZFR5iHR

2.1 FmMAMEREEX RN

2 TN1 5 10g/L, L% & N SA/dm? B, %5
M TN2 F1TNS 59 & 8 5820 R E 1 fpF
s BT AT DU B TN2 B2 (B . 85 )22 1 )
R /) 24 D 0,06 ~0. 08g/L i #5 J= B )
BENE/ME . RWT TN2 BRI 7 27 4E v 7. )\
AR 1 I8 J2= v 1 5 0 g B R 0L 3 B D B ) (DK
NGB TNZ W E] 0. 07g/L ZEAv I, 9 J2 7= 2
{14 [ 7y S A ] DL 10 J 9 )2 PP B 108 T 25 LR B
Vg 2 N R AR g % s WA TN e B0 38 s 4 J= 1
TPBORBR , G BN T 0. 1g/L i 85 )2 B ) FE A
WEFEE AT HH SRR T 0. 1g/L W % JZ 1 1 5
HERREARRLMCR . KW THMH TNS R4
P T2 7 A 9K N A7 B G TR A 3 5 g 2 A W 4
RPE5 J2 0 3 AW Tk . BT LS IR TNS 545 TN2 i
A AT A R IR B P A% it LAY 58 Ak (0. 07g/
LOF TNZ 7 A 9 T g 55 B 8% J2= & TNS 57 AR ) K
IO 7 AR ELART I IR 0 J2 00 7 38 B AR

40 —aTN2
351 —o—TN3

Stress / MPa
[3%)
(=)

0.00 008 016 024 032
Additives / (g'L)
BTV TNZ 55 TN R ) B
Fig.1 The impacts of additives TN2 and TN3 on

the electroforming layer’s stress
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Fig. 2 The influence of the current density on

the electroforming layer’s stress
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Fig. 3 The impacts of the additives TN2 and

TN3 on the cobalt content
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Fig. 4 The influence of the current density on the cobalt content
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Fig. 6 The influences of the additives on the cast layer’s morphology
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Fig. 9 The influences of the additives on the cast layer’s diffraction peak
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Table 1 The relationship between the additives and the diffraction peak’s half-width

. . .. Half-width
Serial number Technological condition
(111D (200) (220) (311 (222)
1 TNI1 0.227 0. 250 0.418 0.420 0. 487
2 TNI1+TN2 0.491 0.742 0.420 1.298 1. 245
3 TNI1+TN2+TN3 0.434 1.232 0.223 1. 608 1.076
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Fig. 10 The influences of the current density on

the cast layer’s diffraction peak
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Table 2 The influences of the current density on

interplanar spacing

Dy/(A «dm™?%) d 11y /nm d (200) /nm
5 0.20439 0.17691
9 0.20394 0.17653
15 0.20401 0.17654
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