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Study on Bright Dawn Gold Coloring Process of Brass Zippers
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Abstract: The bright dawn gold coloring of brass zippers is warm and elegant with excellent decorative effects, providing con-
sumers with personalized color matching options. A two - step coloring method was used to study the bright dawn gold coloring

process of brass zippers, investigating the influence of various factors on the coloring effect. Scanning electron microscopy
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(SEM) and energy dispersive spectroscopy ( EDS) were employed to analyze the surface morphology and composition of the col-

ored layer. The results showed that under normal temperature, the bright dawn gold zippers prepared by first tea gold coloring

and then white copper coloring have an ideal coloring effect. Under the optimal process conditions, the obtained film met all per-

formance requirements with a uniform and dense structure, whose main component was a Cu-Zn-Sn-Se composite. This process

featured high color fastness and was compatible with existing production equipment; it was simple, controllable in quality, and

low in production cost, making it suitable for large - scale production.
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BBESE

wtEE e K& XE k4

(2)ZE 1t Z—FSUMEATENHEY
B, ORISR T ZHIRF#iT, E—E&£HT
BN s mRETUNRESE EREE, —
FUMmURESTRETmMERNRE, KB ARE
ERHE GEHZE, EETLENTFRNEZ, R
R ERENECREAEN L MWWR?2 ix, o
NATHEFESECR _FLUBHRNRINETEAN
0.09~0.90 g/L,

x2 “EUTEREREXBEEREHNZIT

Table 2  Effect of mass concentration of SeO, on color of film

p( —HEALH) /(g L") 0 0.09 0.50 0.90 1.30
01552 3 £ A X& X& X&e 66kl

(3) A/KERERTE  FKERER TR 7E A —Fh i 25
AECRTPZREMUFEAMBRHEFAE" A
BELEEEMERTENLAT R ERR, AKKR
RO EERNEFSEERTHNER, EFEHN
BED R, ARRREORES EM R HEESR
HMRE" , AKFBRENERENFEFmAA, Bx
BRENEEEERANZN, AKRERERERE
NEEERENEME3 IR, JMEATEEXSE
R T R KERER T E 4 0.90~4.80 g/L,

3 AARBRAREREMCEEHREHNEMN

Table 3 Effect of mass concentration of
CuSO, - 5H,0 on color of film

p(FIKBLERER ) /
(g-L™")

0.50 090 2.70 4.80 7.40

b

+

(4) dFReE MR IEA—FPREMF, E
BRPRFEREANEE T HERRTESENS
DEURRARNEE LR B &SRS RTE ME
A, 3mRmesE8dPHRAENKES, TEMERERE
AERAMAEN, SETSRNX2EREEREY
R, RN B, FENSENRENER. 5 TH
EETHTFREMHENRR, IRBRERERE
NEREERENLINNR 4 iR, THARATEEESE
ERPEENESREBREREREN 3.00~3.50 ¢/L,
HEGFER Se" M " BEETHREOHBE LT
BEHSERR, MM CuSe ABENLEYE. B
BB R AR R G T B HE EM
SURNRFPNEEA AL TR R RERAE
CuSe JREF,

R4 ImBEREREMEEREHEHZIME
Table 4 Effect of mass concentration of
(NH,) ,S,0; on color of film

p(?@?%%’)/ 2.00 250 3.00 3.50 4.00 6.00
- G o, g, B GGG,
GMESE RLE L0 K Ke o U0

212 BAREEER
BiREEBRBEBE A A aE B FFZBEFRILE
10



RIH 5

Experimental Investigation

$26% - % 100206452 1 RE2ELEHNE

1 : 30 LEBPR S AL,

(1)BE AT (a)FER. B A F P AEREK
MEAREMIRS ERFEEERFTREBRAEE,
AIEBH A FPREBOEEREREA 10.00~
14.00 ¢/L, (b) S TH. [UTHEEFEET
ZHHREIR, MEEERRNTW, HEERK
PRI UTHN, ECRELELA, MEEERT
SHIEHBRELIESN, 2SBREHERE, BER
Feryy, SATHRERENEEREHENT
0% 5 iR, TRATIESR A HPEENRKL
T 55 & EH 40.00~60.00 g/L,

®5 SUATHBREREMEEREEHEHIZME
Table 5 Effect of mass concentration of

SnCl, on color of film

p(AILLE)/

| 0 30.00  40.00 50.00 60.00  70.00
(g L)

ORZFE Re OURE RES RIS RES 0OUkA

(2) B85 BF  (a) Tk AL Z PARIF 6K
— A EEARNT, B2 EBE FIRIUE, RIEE
RRRE, BNTREEFNSEE FOAREEX,ILERE
HYMEANBRRE, 5 —THERR SR ZHFE
FH, R EREENSERERRES, ROERHL. S
BERREE, L SHEREBAR . EFNS, 55
BRPHES ETONERREFNEXBEET
B, RAHZIF FRBEES, HHASAL KB
RERRE, TEAHERIGHEIBBEUNAR R, ma
BUSHNREINRITEZ SHE FREEMGTL
IR, FRREM TR, XETUED R RAEESR
th EEERREDETE, BEENISFR %,
RRAEREN EREFENF IR 6 P, o
MATHEBWBHFEEENRMBERERE A
10.00~25.00 g/L,

®6 mMERRERENBREHENZM

Table 6 Effect of mass concentration of
CH,N,S on color of film

p(BRlR) /(g - L7Y) 0 10.00  20.00  25.00 30.00

GRZE 6 e OREE REE REe ARG

(b) RILBEERIH . R LB ERIAAEE B R P IEA—
MR, TMRIE U Z B I RN R EH T, ES
B IPNSSEREEEAEE KEMURBERIRE
M—RFIEE, 59, RITHERRAEE— e,
FHFEEBFHRR, EELNARE, 2835

11

NRRNSZ~ERENE, ¥ NECHIM, B
BRPAN—EENEETTUEREHEE BLE
hHER RN GEEIEAIER, B A EEE RN
BE, FRu% ENRESEREEE NS, KT
BRWRERENERERENZ WK T R, T
HMATEBT B e & 58 R LR 1R8N
&4 45.00~75.00 ¢/L,
x7T XRUBRWRERENBEREHRERM
Table 7 Effect of mass concentration of
NaH, PO, on color of film

p (L BEEREN ) /
(g-L™h

GRUESE EOUE REE RIS RES RES DL

35.00 45.00 55.00 65.00 75.00 85.00

(c)ERFEERE CIHBE(AEO-9) . KA T{Eh B
AEO-9 RN0F & &AL, ol B ROA T A1k &
HER, TRMNBNMERIREFES ARZHNTE
AFI@ZHK R 2 KidEE, AN —EE M 1L 748 5
FHEMT RZOE, BB TEEE, FG&NEE,
MmZET TSRO LE, FRESIA NS
& MEEEREMNL, MAEEMMILTIAEO-9TT Y
BT LENNE FRENFEENYS, ME
ENZNSEN FEIREE REHEEZRZEN
o AEO-9 REREN BREHR NI MUK 8 Fr
N, THATESE B FIFRINEERH AEO-9 RE
B84 4.00~8.00 g¢/L,

*8 AEO-9 REREXNCERHEHNIME
Table 8 Effect of mass concentration of

AEO-9 on color of film

p(AEO-9)/

. 0 200 400 6.00 800 10.00
(g+L7)

RIS ORES RES REE REE Ot

ERERE o ks ms  #me #5 w

22 IZHEHBNERBUENIZI

22,1 E®EBEE

EBNEERED, EREENTHREERR
EEMENRE, BETE SREBAF FRENE
&, EREERDPEEISH, BENERSNR, S
HEREMAHE 2%, BSHRE SRR3R
R FoE, MRETRE, R EREE, FEEeN
BIEKLERFEBEANERSEE, XTI f+EH
WEEREATER, AR R ERERNEK9,



Surface Engineering & Remanufacturing Vol.26 No.1 Feb. 2026

e

Experimental Investigation

*9 ERBEVNEEEHENZN

Table 9 Effect of coloring temperature on color of film
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Table 10 Effect of coloring time on color of film
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Table 11 Physical and chemical properties of
bright dawn gold zippers
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Fig. 1  Coloring effectiveness of brass zipper
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Fig. 2 SEM photograph of colored brass zipper surface
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Fig. 3 EDS photograph of colored brass zipper surface
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Table 12 Elemental distribution on the surface of
colored brass zippers (mass fraction) %
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