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Abstract: To improve the surface microhardness of nodular cast iron, an orthogonal experiment was de-
signed. The affecting factors of the experiment include brush plating voltage, plating temperature, species of
transition layer as well as concentration of main salts. The influences of the affecting factors on the microhard-
ness of fast iron plating layer was analyzed. The surface morphology, bonding strength, microhardness and
abrasion resistance of the fast iron plating layer were characterized by scanning electronic microscopy (SEM) ,
scratch tester, microhardness tester, and friction and wear testing machine, respectively. The experiment re-
sults show that the preferred parameters are as followings: the brush plating voltage is 6 V., plating tempera-
ture is 35 C, the substrate is treated by fast nickel, and the main salt concentration is 400 g/L. Under these
parameters, the fast iron plating coating surface is smooth and flat, and the crystalline grain is tiny. The
bonding strength of the plating layer is 30. 07 N, the microhardness of the fast iron plating coating is 4 times

that of the nodular cast iron substrate, and the average friction coefficient is 0. 35.
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Table 1 Factors and levels of the orthogonal experiment

Level Brush palting voltage/V  Solution temperature/ C ~ Type of transition layer Concentration of the main salt/(g+ L™")

1 4 20
2 6 35
3 9 50

None 300
Special nickel 400

Fast nickel 450
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Table 2 Range analysis of the microhardness

Sample Brush palting Solution Type of Concentration of the Microhardness/

voltage/ V temperature/ C transition layer main salt/(g « L) HV,

1 4 20 None 300 578

2 4 35 Special nickel 400 613

3 4 50 Fast nickel 450 601

4 6 20 Special nickel 450 701

S 6 35 Fast nickel 300 763

6 6 50 None 400 738

7 9 20 Fast nickel 400 665

8 9 35 None 450 694

9 9 50 Special nickel 300 676

K, 1792 1944 2 010 2017

K, 2202 2 070 1990 2016

K; 2 035 2015 2 029 1 996

k1 597. 3 648.0 670.0 672.3

ky 734.0 690.0 663. 3 672.0

k3 678.3 671.7 676. 3 665. 3

R 136.7 42 7

A 1) T 2l R 4~6 VI, R gk
B 2 11 S8 R R R ) K B I 4R L (H 4k
B R H e B OB R R R R A, ORI O
i FEL 3L 5 R b ) B R £ 348 K 4 K BH A 2
HER B FHUE £ Fe' 52 25w Z0 W 5| 5 A 1 17 BA
W REVIR I & T UUA R (H 3 Kl 9%
& SHM S E ISR AKX pH {1 KM,
{58 2 d g 48 IR UL 3E Fe (OHD, 8% Fe(OH), 14
2. DUET A g Y R U B TR B R, & 3K
TR 1) A0 R HE R B 2 AR AT AL, A T B 2 T
FEREAR .

A 1 Ch) AT 0 2 88 9 I B BN ET, S
Ae S DUBUH B AR, M h 20 C
T3] 35 C ), 4@ B i s g o R B OR

Fe " (R f0R e B b, 2 1 bR sl 4k B U2 1 o kL
LT RN ANAE DT B BE A5 AR . (H B R
FEB T F 50 CHbL,Fe ™ iy iz gl e B
W ACBEAR 2 Ak A% b i & R B, 3L
AL A8 5 T R s W A i A A P AR T BT 50 T 1Y
AL IR AR T 98 )2 R

H & 1 Ce) AT« PR AR TV A bR 3 2 5 )2 Wb
TUCRSE P35 e o AR R B TS B DR 0 U2 i A R
B, PREEA pH=7~8 Ay Phe, K ik bk
BRI TR 3 P D0k B A Dl A DN S 5 R A B
BHE G RAF . FRRER A 58 2 1A VR 0F R AR A ol A
FH#CH , 5 B4 2R R 45 A iR AR .

mE 1 Cd) A A, 3 vk S 300 g/L
400 g/ LI Ay PR 3 4 4 12 2 1Al B2 (6 L7 — 4%



% 63

FEHELAF . BRARER L ) B RO BB B B U R 131

{ELRE 2 R R 119 38 R bR T R B )R ) S ARl R
I AR A B R D Oy T £ ok R B R B
HFe’ 5 B O BIARAR AL R AT B 43 A 4k AR
YP3BT e O
/Do p I L A7 A i A D R e A2 AR AR . R
SR FERUCE Ty 300 g/ L I 45 31 Y 2 ol BE JE A

800

700 \
n

650 |

~
W
(=]

Microhardness / HV

600 |-

550

34 5 6 7 8 9 10
Brush platng voltage / V
(a) Voltage
679
677
675
673
671
669
667
665
663

661 : L :
None Special nickel Fast nickel

Microhardness / HV |

Transition layer

(c) Type of transition layer

fEJR 2 £R R B2 R/ 25 [ AR B 2= A 0 BLAIR L [H otk
DABR 3 SR B 2% 14 S Dol B 8 A g AR 415 s ek 36 B
FEERMRIE N 400 g/ L b,
i A L E A% R RO S A R Y 2R 0 B A5
H o 0 B 2 80 I B L TR 6 VL BERGI EE 35 C
PR BT By 400 g/,
700

690 -

680

670 "

660

Microhardness / HV

650

64015 20 25 30 35 40 45 50 55
Temperature / C

(b) Solution temperature

675

670 \-
665

660

Microhardness / HV

655

650 L I I I I I I I
280 300 320 340 360 380 400 420 440 460
Concentration of main salt / (g-L)

(d) Concentration of the main salt

Bl 1 25 K IR 3R 0 S A 2 114 5 i

Fig. 1 Impacts of various factors and levels on the microhardness
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