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Fig. 1 Schematics of XRD scanning mode
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Fig. 2 XRD spectrum of Zn-Al-Mg coating samples

with coupling scanning mode
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Table 1 PDF card number and standard peak angle corresponding to coating phase and Fe matrix

Uil PDF R J7 4i 5 b i 03 (20)
Phase PDF card number Standard peak angle/ (")

Zn 01-087-0713 42.400, 45.606, 50.639, 64.021, 83.621, 84.332, 99.368., 105.488

22.767, 24.109, 25.805, 43.463, 47.232, 48.200, 49.378, 53.050
MgZn; 01-077-1177 . .
55.030, 60.523, 77.787, 86.271
AlMg,Zny, 00-031-0024 42.295, 44.782, 48.204, 49.850, 51.667, 54.565
Fe 00-006-0696 52.377, 77.235, 99.705




ZHANG Yu-cheng, MENG Yang,JU Xin-hua,et al.X-ray diffraction analysis of coating phase for

zinc-aluminum-magnesium coating automobile sheet. Metallurgical Analysis,2018,38(9):8-13

DAAS [ 45055 i B2 A7 49 43l I 3145 19 XRD 181 3%
mE 3 P .

25000 F 4 7n #
@: Fe

20000 | ** MgZn:
&: AlMg4ZIl11

wn

% 15 000 |

:\:; 30°
'§ 10 000 20°
i 15°
g o

5 000

T
w 9 =

vt e AN o
U 1 1 1 1 1 it

30 35 40 45 50 55 60
20/(°)

B3 HREERAHUTRENEE
F# ARG H XRD E %
Fig. 3 XRD spectrum of Zn-Al-Mg coating samples with

different glancing incidence angle scanning
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X-ray diffraction analysis of coating phase for
zinc-aluminum-magnesium coating automobile sheet

ZHANG Yu-cheng,MENG Yang,JU Xin-hua,JIANG Zhong-hang, MA Ze-jun
(Research Institute of Technology of Shougang Group Co.. Ltd., Beijing 100043, China)

Abstract: In order to characterize the coating phase for zinc-aluminum-magnesium coating automobile
sheet, and further guide the process adjustment and optimization in production field, the testing parame-
ters were firstly optimized by X-ray diffractometer (XRD). Then the composition of the coating phase in
zinc-aluminum-magnesium coating automobile sheet with seven different coating mass was qualitatively
and quantitatively analyzed based on the obtained optimum testing parameters. The results showed that the
optimum testing parameters for XRD phase analysis of zinc-aluminum-magnesium coating were as follows:
small angle glancing incidence mode, narrow slit, step length of 0. 02°-0. 04°; the scanning speed was not
higher than 2°/min, and the scanning angle was in range of 40°-51. 5°. From the analysis of the zinc-alumi-
num-magnesium coating samples with seven different coating mass, it was found that the phase composi-
tion was the same and composed of Zn, MgZn, and AlMg,Zn,;. When the coating mass was less than 50 g/m”,
the mass fraction of both MgZn, and AIMg,Zn,, in coating phase increased firstly and then decreased with
the increasing coating mass, but the difference was not significant. When the coating mass increased from
50g/m’ to 70g/m?*, the mass fraction of Zn in coating phase decreased, while the mass fraction of both
MgZn, and AlMg,Zn,, increased; meanwhile, the increasing rate of MgZn, was higher than that of
AlMg,Zn,,. Traditional XRD could be only used for the preliminary semiquantitative analysis. The optimi-
zation of instrumental parameters in experiments could enhance the semiquantitative precision of XRD,
thus it could replace the conventional chemical method for quantitative analysis. The in-time understanding
of composition in coating phase could provide the theoretical guidance for the optimization of coating
process in production field.

Key words: zinc-aluminum-magnesium coating; automobile sheet; X-ray diffraction (XRD)





