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A Study of Trivalent Chromium Plating
Hak Hui Yang* Jae Won Kim*

ABSTRACT

The method of trivalent chromium plating has been studied. The relations between the
mixing ratic of chromic chloride and DMF, and the corrosion resistance and throwing power
of plated chromium have been investigated. Asa result, the best result has been obtained, when
the mole ratio of chromic chloride and DMF are 0.8 and 5.4M respectively, and it has been
learned that the amounts of DMF added have particularly the delicate effects in chromium

plating procedures.

The resuits of measuring of pH and reduction potentials of chromium plating bath with
addition of DMF showed that the functions of DMF have both the buffer actions for the

solution and the complex formation of trivalent chromium.
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Table 1. Bath compositions for trivalent chromium plating and plating conditions.

Sample r f T

gmpositions solution A B € 1 D 2 F
and plating Conditions

D M F {M) 2.7 4.1 5.4 6.8 8.2 9.6
Crelye 60,0 (M3 0.8

NH, cl (M) 0.5

Nacl (M) 0.6

H,BO . (M) 0.03

pH ] e 14 | 1.8 1.8 2.0
Dk (A dod ) Lo]m]su}is 5 110155 [10[15 ] 5 [r157 5 10]15
Temp, (T) a5
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Vable 2. Bath Compositions and plating conditions

1 T
sanple : E
I‘%‘ath - salution G Ii i ] K | L M k N o
Composition ! ‘
and conditions ‘ {
Crelyg « 63,0 (M) 0,7 0.8 1.5
DME Cr - . . ; o
mol  ratio 3.7 } 67 { ! 3,7 J .7 ‘ 7.7 3.7 '; 5.7 7.7
NH,cl €M) 0.5
Nacl (M) 0.6
H 4RO, (M} .03
pH 1.2 1.3 | 1.3 1.2 1.4 1.6 1.3 1 1.5 1.7
Dk CA o) slo]is] s s s]w]ssfa o sl hul s sfolve s o] s s v Tisls o J1s
Temp, (T 1' 25

[__W,_.______m__mgj N
l

1. Cathode 2. Ancde 3. Celi A4, Celowel elecirode 3. Wheostat
B DC Tower supply 7. Potentivieter 8. Ammeter

Fig.l Schematic diagrm of salvanostatic measuring apparatus.
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Table 3. Relation between pH and plated Surface
—
pli plated ‘
! sample before after Dk thickness | S face
Solutien plating plating | (A ded) { thn)) % B
3 0,23 | clowa o
A 1.t 0.9 19 0.34 J:— sits, s
15 iL 25 i pits, b
5 ' .28 biack, stresk N
B 1.2 1,1 1 [V steak
RE D.32 | pirs, steak _J
Bl | 0.57 bright _M_%
c 1.4 1.4 10 P08l | brigne ’
15 TTULET | brignt
5 .28 streak
D 1.6 i.6 10 (.48 bright
15 U.44 bright, pits
5 (.32 black, streak ]
E 1.8 1.8 10 0,44 partial black
15 0.4 partis macfh-_ww“"f
5 0.26 I streai _
F 2.0 2.0 |10 0,36 | streak i .
1 15 .32 pits, partial Hiack l
3o o b o} Aulir Bridet o) wois o
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Table 4. lixperimental

results of Cr=-plating

! Samp e i Dk plited ‘
Soluiion Casdaty thickuess surtface
() 1
5 .37 partial black
G 1} 0,47 pits
15 0.31 pits
5 0.a3 streak
I 10 .58 bright, pits
15 r. 48 pits
3 (.44 cloud, streak
i L 0.47 cloud, streak
13 .34 pits, black , streak
- 5 0.50 pits
L .54 bright
15 0,47 pits
n E] 0,57 bright
i 10 .61 bright
15 .61 bright
T 5 4.52 semibright
L 1 U_SH_W_ bright
15 U.S”} semibright, pits
T TS 0.30 N pits, streak
v 10 0,47 pits,streak
15 .41 pits
N T s 0.42 semibright
I 16 0.55 semibright
13 0.53 black, streak
B (.38 pits, streds
0 10 .48 partial black
15 .45 partial black
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Fig.2 Relation between corrosion rate and
amount of DMF
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Fig.3 Relation of corrosion rate and mol ratjo
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Fig.4 Relation between thickness and cathodic
Current density,in various molratio of

Cr and DMF
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Tabie 3. Comparison of the reduction poten- 3. Crowther, J.C and S. Renton, Electropla-
tial in the samople solution with

cther metal complexcs .

Potentind (V)
Setal Sulfate Cyanide Complex
Sol,
A + .80 s 15
Cu + (.34 = 1.0
boca — .40 — 0.9
Zn = 3,76 - 1.2
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Fig.B Reduction potentials due to DMF

addition.
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