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Study on Chemical Polishing of Selective Laser Melted TC4 Alloy in HF-H,O0,

LI Ziyang', WU Songquan', YANG Yi', WANG Hao', HUANG Aijun’
(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Monash University, Clayton VIC 3800, Australia)

[ABSTRACT] The selective laser melted TC4 alloy has been chemical polished in HF-H,O, solutions. The effects of
chemical polishing time and H,O, concentration on the surface morphology, roughness, gloss, weight loss rate and thinning
rate of the specimens during chemical polishing have been investigated. The result shows that the surface roughness of the
specimen gradually decreases, while the gloss, the weight loss rate and the thinning rate of the specimen increase with the
increase of chemical polishing time; and with the increase of H,O, concentration, the surface roughness of the specimen
firstly decreases and then increases, while the gloss, the weight loss rate and the thinning rate firstly increase and then
decrease. In particular, the optimal chemical polished surface of the specimen has been obtained at the HF : H,O, volume
ratio of 1:5, the chemical polishing time of 8 min. After chemical polishing in the above optimal solution, the adhered
powders of the specimen have been completely removed, with the surface roughness R, of (3.5 +0.3) um, and the gloss
of (80.3 £ 0.7) GU, and the surface quality of the specimen has been significantly improved compared to that of the as-
built specimen (surface roughness of (13.3 + 0.8) um, and the gloss of (0.9 + 0.3) GU). Moreover, the chemical polishing
mechanism of titanium alloy in HF—H,0, system has been also discussed.
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TC4 &4 iAE( 10 mm x 10 mm x 2 mm ) % JH
BOGE XL ARTE EOS M280 144 I #1713k , Horp
Ky AR KLAR 15~53 um OGN 280 W H# % 1200
mm/s  FAFELEEIE 0.14 mm KA JZE 0.03 mm AR T
PR 40 C. BRI AT K R DI L 2 B 2 85 1
IR Vs FLUROF 37 & SR o+ S ( JSM-
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Table 1 Chemical polishing process parameters

B HFmL | HO/mL | HO/mL ﬂamﬂ??;'ﬁj il
1 10 30 60 5
2 10 30 60 4
3 10 30 60 8
4 10 50 40 5
5 10 50 40 4
6 10 50 40 3
7 10 70 20 2
8 10 70 20 4
9 10 70 20 ]

i, HF &5 = 40.0% ; H,0, &&= 30%. idkaikin
HAMEB /K METE, i TR e B
R CRURE B RO EE IR R ) Ok R R
Syl =) 2 FE T

my, —m,
w=—"""x100% (1)

KA, o ARG SR TR m, G SR ih b
i, g;m MR Bk G SRR, g

~

+ B o O

dy —d,
6= x 100% (2 )
d,

K, 0 MBS SRR s d, W ERE Sl UG R
JE, mm; d, ARG AR, mm,

2 BR5iE
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1 SHATERAS TC4 & 4 R TR SR BB HERR
T (Z J5m)) iR RS BE i 2. AR 1 (a) AT,
FTEPZR I MY A R 25 Ry AR . Hod i Z 7l
DIVE WA AT EN R G & 4. RIS ZS M AR AR 2
H 3~60 um , By RBR B G AEEARR AL, H R E
HIREEAE—E, 1 (b) v, e TmPHURS 0] & 48 B
LRI AR VIR R et A Z [ 2 —
SO NEE D ERAR, S 1 (a ) X BR, ] LU W 7 s 06 28
(] RS R 322 p 2 (R0 7 9 U SO RN 3R TR 45 i OB ARy
AITE, 1A W 1A 2 22 (B G/ Nl A AR 32 A 15 Sk
FUNRIEA AR IS, 205, FTENZS TC4 & &R Ik
REEEA R, (13.3+0.8)um, JEFE H(0.9+0.3)GU,
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Fig.1 Surface morphology of TC4 alloy in as-built state and roughness profile along Z-direction

(Z—direction represents building direction)
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Table 2 Chemical polishing experimental data and fitted data

HF/H,O, (AT L | IFH] /min | HLAEE /um | BAHIBERE /um DG /GU $IEOEEE /GU | RER /% AR TR /% iR % A% /2%

1:3 2 8.31 8.27 4.47
1:3 4 6.28 6.25 11.48
1:3 8 5.14 5.09 36.55
1:4 2 7.72 7.69 7.73
1:4 4 5.08 5.12 19.85
1:4 8 4.11 4.05 61.94
1:5 2 7.66 7.65 8.52
1:5 4 4.41 4.42 23.49
1:5 8 3.51 3.49 80.28
1:6 2 8.12 8.04 6.68
1:6 4 5.62 5.53 19.62
1:6 8 4.14 4.09 57.87
1:7 2 8.81 8.87 2.17
1:7 4 7.04 7.07 11.31
1:7 8 5.21 5.19 29.31

(2~8 min ) Ak 5 iR 2 1 RLRE B2 GIRE R
NP R , R B 25 1) 9 248 5 - 1 Ak B 1Y
MR an e 2 i i 2 (a) nl L, iR & R, b
A BT[] 17 A2 T 32 9 A I, B HE/HLO, 81 1) B AR
SN, 7E HF/HO0, RFRLE 125 AE4ilf ] 8 min
B, S0RE A KR B (R, M R, (3.5+0.3) pm. HA 2
(b)) AT WL, 2 G B I A4 st [ g Z2E 4K 1 28 34 G
Bifi HF/H,O, /AFR LU i R ST I 3/, BB G —
5L W7 ARk IEAh, 7E HF/H,O, (AR R 125,
A ]S 8 min B, IRAAEf 5, SGIERE AR (80.3 £0.7)

86 Mz MG A - 202345 o6& E 1110

4.52 2.57 2.61 2.05 2.11
11.64 6.09 6.13 6.24 6.29
36.61 13.51 13.54 12.89 13.41
7.88 2.92 3.07 2.19 2.52
20.32 8.23 8.85 9.07 9.15
63.59 16.87 17.23 14.49 14.88
8.57 2.73 2.69 234 2.27
23.55 10.51 10.56 11.21 11.28
80.44 19.52 19.57 15.16 15.27
6.87 2.29 2.69 1.96 2.26
20.33 8.49 8.63 8.57 8.93
59.48 16.68 17.32 13.62 14.11
2.13 1.84 1.96 1.36 1.45
11.37 5.52 5.74 6.07 5.85
29.32 12.88 13.21 10.72 11.37

GU. K2 (¢) F(d) Rk ke F R s i R AR b, 25
SR, e 2K H SRR A A5 M R AR Ak B, /)
TR G TR Y v 5 e A ] %) S T AN T 48 K it
HF/H,O, Ll i BEAR e KF 0N (AR RS2, 1E
HF/H,0, Fel 1: 5 AL [a] 8 min B, 26 5 s %
SRR, A3 3R (19.52 £0.17 ) % F1( 15.16 + 0.13 ) %,
LIRSS T | BE AR B E K 2 RLRE )
CEERE O T 3R KB R R 8 K 5 B HEF/HL0, 1A
FL AL, 22 TEDHDRS B2 S8l NG B R, 63 R R
Y THE 23R ) 2 R S S RS s N A
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Fig.2 Effects of chemical polishing time and HF/H,0, ratio on surface roughness R,, gloss, weight loss rate and thinning rate of specimen
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Fig.3 Effects of HF/H,O, ratio and chemical polishing time on surface morphology of specimens
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