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Heat Treatment and Surface Zinc Plating of 2011-Snow Remover Rolling
Brush Welding Gear
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ABSTRACT: Objective To improve the comprehensive mechanical properties and zinc coating qualities of 2011-snow remover
rolling brush welding gear. Methods Before Heat Treatment, the 0.4 mm Grinding length was reserved and the hardness was
quenched and tempered to 230 ~270HBW. After welding, the heat stress was eliminated in the well type furnace at once by fast
heating at 900 °C in furnace, quenching at 860 °C, and tempering in time. The electroplating process was divided into five steps,

pretreatment, activation, electroplating, passivation and drying. The new Zinc plating solution was used to electroplate. Results
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After quenched-tempered heat treatment, the weld area structure of Welding Gear was mainly composed of small and uniform tem-

pered sorbite, which led to the excellent and stable mechanical properties, and the softening, embrittlement, and hardening of the

HAZ zone were avoided. The gears which were processed and manufactured by means of pre-stack low carbon steel showed the best

comprehensive mechanical performance and were tested to be qualified. The main component of the coating was Zn, and there was

a small part of Fe. The mass fraction of Zn increased along the base metal to the coating, and Fe showed the opposite trend. The

thickness of the plating layer was about 6 ~8 wm,and the zinc coating was closely attached to the gear. The coating showed no

roughness, foaming, cracks, porosity or local uncoated situations. Conclusion The minimum deformation heat treatment process

was used for gear welding, which ensured the dimensional accuracy, reduced the processing difficulty, and was conducive to the

production of the workpieces. The mechanical performances of weld area were significantly improved by the process of bead welding

transition layer. The national standard test showed that the electroplated coating had uniform thickness, reasonable distribution,

good density, adhesion and corrosion resistance. The zinc plating solution and electroplating process of this paper had a great value

of popularization and application.
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Tab.1 Comparison of metallographic structure
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carbon steel 500 C tempering S+F+P  S+F+P(few)
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Tab.3 Gear test results
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Fig. 1 Coating area to be measured

A R 2 Fik 4 v LUE S, gE 2 2N
Zn,/DEBSTN Fe, Zn 11553 B0 35 5L 0K 4 IR )
JET7 G T Fe 3898, X2 K R 7E B 1 RS R B
Bt AR E)E LY Fe I T 5 Zn JRFIE A 4, Wikl
FHHYESRBOAWIE T, $8)2 R B Zn K & 4T



- 192 - *® m oK AR

2016 4F 04 H

J.IJL_,h e h

I 1 4

E 1 kY
K2 R Hr S

Fig.2 Energy spectrum of coating components analysis
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Tab.4 Coating components

Element Mass fraction/%  Atomic number fraction/%
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Fe 4.83 5.39
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Fig. 3 SEM photo of the coating

2.2.3 EEMEN

Fi I GB/T 5270—2005 [ % 5 B 00 Jr i, X%
BEIZB A 5 A TR

1) #EIRE, H 2 ke AR T 25 mm 1 3M £F
Hefeais W 7R IR FEA B B 25 )2 1, HEBR S )5 S 1F

10 s, A—AN3E 15 T8 55 2 3R 0 e fE 2 5 ) 3Ry
FlEs IR R SRRV IS R i
J2 5 AR T

2) RRIRE, SR AR B ] 0 B AN K T [
B 2 mm K] 6 55472k, TERI P47 S i Hiebm ol 2 5 3
SR EI BRI R E B S E R TE IS, K
IR 5 2 5 SR B
2.2.4 SMNREREE

Fie 1B GB/T 9799—1997 %¥ H 4 J2 A5 i % 9% 12 4
AMULHEATRIN PP 25 W] T 60 BL HOGAT |1
m P BRI B 251, B 30 om EATRER, WLER
TR R B E A RS R 2 LR R O 2
MGG (A AE R A B ) LG, X2 TR 4
J& B R i Y

Fi 18 GB/T 10125—1997 #EA73h Z K56 ,96 h %
A H PR ok A 3k 2 B A 2 T ) B 2 R 8
5] BUE T Re L R

3 g

1) ARFEA B U4 1 T F I, SR R /NER TR A
ARPRT 20 B bR 7RI RGIE R T X

2) RAMEAR P AR B T2, R E R
FHZR RS RO 4E X 255 0 2 R RE , BLJCTT ¢,
TH AR AT S A I A 2R

3) F BB R AR SR A A8 i R PR
GG R Zn ,/DFR5Y N Fe, Zn 15 43 K00 B LA 4
A [ B SR T5 [l T Fe ik, FLBEZIREREZ N 6 ~8
wm, JEEERIS) oA G B SOR T R

4) X AR R B BB IR AT T AR G B B 4 2R 3R
W], SRR SRR B S TS Tk RO L, 9= T
i i REC fLB R R OB 2 AR AL, AR SCRH
AR NC 7 R T ZZR0CR R HAT BOR Y HE
R E

S 3k

(1] SaE . &R AR T [ M. bRt HLBC Tl i
#t,1987.
PENG Fu-quan. Practical Handbook of Metallic Materials
[ M]. Beijing: Beijing Industry Press,1987.
(2] FREMEE. H R BE T2 Mukdt [ T]. FdE S50 , 2004,
2(2) :56—58.
(TF#% 207 0)



545 &

554 4]

W30 A :60Si2Mn AL A AL HLER A 5 T 2k e o

- 207 -

[10]

RAHTIESEL T ] TRBHRSE 5 HUBE. 2005,3(4) :39—41.
WU Zhi-yong, LI Xue-yuan, GAO Fu-quan. The Analysis of
Chemical Oxidating on Alloy Steel (60Si2Mn) [ J]. Coat-
ings Painting & Electroplating,2005,3(4) :39—41.
PISONERO J, FERNANDEZ B, PEREIRO R, et al. Glow-
discharge Spectrometry for Direct Analysis of Thin and Ul-
tra-thin Solid Films[ J]. Trends in Analytical Chemistry,
2006,25(1) . 11—18.

HOFFMANN V,DORKA R,WILKEN L,et al. Present Pos-
sibilities of Thin-layer Analysis by GDOES] J]. Surface and
Interface Analysis,2003,35.575—582.

SHINIZU K, HABAZAKI H, SKELDON P, et al. Gdoes
Depth Profiling Analysis of the Air-formed Oxide Film on a
Sputter-deposited Type 304 Stainless Steel[ J]. Surface and
Interface Analysis,2000,29 .743—746.

ANGELI J,BENGTSON A,BOGAERTS A et al. Glow Dis-
charge Optical Emission Spectrometry: Moving Towards Re-
liable Thin Film Analysis; A Short Review[ J]. Journal of

[12]

[13]

[14]

[15]

Analytical Atomic Spectrometry,2003,18 :670—679.
PAYLING R,JONES D G,BENGTSON A. Glow Discharge
Opticla Emission Spectrometry [ M ]. New York: Wiley,
1997.

BOGAERTS A, GIJBELS R. Fundamental Aspects and Ap-
plications of Glow Discharge Spectrometric Techniques[ J].
Spectrochimica Acta Part B,1998,53. 1—42.

A4 RO ETE R A LR R[], o
[ TEHLA A2, 2011 ,1 (1) :53—60.

YU xing. Current Status for the Applications of Glow Dis-
charge Optical Emission Spectrometry ( GD-OES) in Depth
Profiling Analysis[ J]. Chinese Journal of Inorganic Analyti-
cal Chemistry,2011,1(1) :53—60.

kT, WIES . SRR M. dEst: R Tk
it ,2007.

ZHANG Yun-cheng, HU Ru-nan, XIANG Rong. Handbook
of Electroplating [ M |. Beijing: National Defense Industry
Press ,2007.

(E#EF 192 1)

ZHENG Rui-ting. Improvement of Electroplating of Iron
Castings[ J |. Electroplating and Finishing, 2004,2 (2) .
56—58.
AICHe. GJm T 5 M. AEAT: R ARHE HREE , 2000.
DENG Wen-ying. Technology of Metals[ M]. Beijing: High-
er Education Press,2000.
ZEHRAE, 2, £ AR
#EL,2010,41(5) :903—905.
LI Chao-qun, LI Xin-hai, WANG Zhi-xin. Electroless Plat-
ing of Citric Acid Solution[ J]. Function Materials,2010,41
(5) :903—905.
FER AT ZE X e ZE. Sk T A FRIBURBE RE (T ]. 2
REMAL,2007,38(1) :151—154.
WANG Sheng-min, HE Ming-yi, ZHAO Xiao-jun. Mechani-
cal Zinc Plating of Cast Iron Hardware[ J]. Function Materi-
als,2007,38(1) :151—154.
FIRAE A7 T, BRI . A AL 2 R Eh L B B S
ABEFE[ T]. DIRER#E,2005,36(8) :1294—1299.
WANG Zhao-lun, YANG Yu-xiang, CHEN Ya-ru. A Study
on Electroplating of Zinc Nickel with HEDP[ J]. Function
Materials ,2005,36(8) :1294—1299.
BARBOSA L L,CARLOS I A. Development of a Novel Al-

kalinezinc-iron Plating Bath Containing Sorbitol and the

WORBEER[T]. DfE

Chemical Physical and Morphological Characterization of the
Zn-Fe Films[ J]. Applied Surface Science,2006,201(11) ;
1695—1702.

ELHAJJAMI A, GIGANDET M P, De PETRIS-WERY M.
Hydrogen Permeation Inhibition by Zinc-nickel Alloy Plat-
ing on Steel XC68[J]. Applied Surface Science,2008,255

[10]

[11]

[12]

[13]

[14]

[15]

1654—1659.

KAVITHA B,SANTHOSH P,RENUKADEVI M. Role of Or-
ganic Additives on Zinc Plating [ J ]. Surface and Coatings
Technology ,2006,201 :3438—3441.

SHIBLI S M A,JABEERA B,ANUPAMA R I. Incorporation
of Nano Zinc Oxide for Improvement of Electroless Nickel
Plating[ J ]. Applied Surface Science, 2006, 153 1644—
1647.

AP, 5 A B IR, 5 A9 1 3 T B ) 1) B R AR
[J]. HA% S5¥51 ,2011,33(11) .8—10.

ZHENG Kai, HAN Yu-hua, HU Xiao-hui. Quality Evalua-
tion of Galvanization Layer on Cast Steel Surface[ J]. Plat-
ing and Finishing,2011,33(11) :8—10.

R IR A AR SRIEHUIE G AR il P b B T 20
FELI] B T 2,201 (11) :48—49.

GAO Mei-lan, BAI Shu-quan, LI Xin. Research on Welding
Gear Heat Treatment Process of Coal Mining Machine[ J].
New Technology & New process,2011(11) ;48—49.

o 9% 22 e 1 AR AL BERASTE B 0 SR () ] TR
HBTZ1,2001(12) :26—27.

GAO Mei-lan. The Analysis and Contorl of Heat Treating
Distortion on Rack of Regulating Height[ J]. New Technolo-
gy & New Process,2001(12) ;26—27.

ZHOU Y. New Technology of Electrophoresis[ M |. Beijing:
The Geological Publishing House,2004.

LIANG Jun, HU Li-tian, HAO Jing-cheng. Improvement of
Corprosion Properties Microarc Oxidation Coating on Mag-
nesium Alloy by Optimizing Current Density Parameters

[J]. Applied Surface Science,2007,253(16) :6939.



