555445 45 5 1Y) ooy s BEow R Vol. 54,No. 5
20204E5 H Atomic Energy Science and Technology May 2020

— TR X ST 6T EH R EL KL AT o

%‘—jﬁ;jl A @1 JhEE L ERR.E R
(L AL RO K2 Bkl S R 2B IR R AR FMESLEE LRt 1008755
2. db R R B AR . db st 100875)

FE AU T — P ROR XS AT ST I 0 LB fF B AR REE AT T AR AT BCR B A
B XOLBE X HLR SRS pm B9, I i PLC 125 ik il B 45 400 M1 38 38 3 9 1l 38 46 9
SRR B ok T2 U AR B DX B AR S AT AR B e S A . R A AT OT R B R SR T
TRl DX X R AT 595 20 A0 X ek (B X R 0 a0 B AR K. O T SR IE B 0 T AT L R AR B
X EAT S AL DU X R AT S Ay S A TR T L E AR R A A B 1.0 mm X< 0. 6 mm
B XL A B T X SnO, (31 2) By SR AT S A 1B A BT A BOR X & is AU A 1T 1 v
LT 20OR T A T Y P €0 8 RIRIRS R rp B0 I T 1 4 2 B2 00 A o 2 S5 0 0 T Ol oty AR AR A R
Bl TZRAAF 2 0S5 . P, X PR X ZRAT S TR AR SO B S AT 9T SR A ) 9 B

KR BAE XOGBEE WOR X ST S0 X X GFER7E0 s dbAH 4010 s 1y B %
hE 4K S . TG115. 23;0657. 34 XERFRERD A XEHE:1000-6931(2020)05-0876-06

doi:10. 7538/yzk. 2019. youxian. 0581

Study of Micro X-ray Diffractometer and Its Application
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Abstract: A type of micro X-ray diffractometer and its hardware, software, and per-
formances were introduced in this paper. In this diffractometer, polycapillary X-ray
optics was employed to focus the X-ray beams down to micron size. The closed-loop
controlling system composed of PLLC and stepping motors controlled the movements of
three-dimensional sample stage. This structure could help to accomplish the analysis of
crystalline phase in micro area and its mapping in two-dimension. Moreover, the two
measurement modes of micro energy dispersive X-ray fluorescence (p-EDXREF) and

micro X-ray diffraction (p-XRD) were designed in our software. In order to test the
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feasibility of this diffractometer, an area of 1. 0 mm > 0. 6 mm on the surface of a solder

contact point in an iPhone mainboard was scanned by the method of micro X-ray diffrac-

tion. The phase mapping of SnO,(3 1 2) in this area was acquired by data processing.

Furthermore, the main crystalline phases of the white glaze and pigment on a piece of

red and green porcelain produced in Qing Dynasty were investigated by this diffractome-

ter. It detected several mineral phases of orthoclase and anorthite, etc. These results

could provide useful reference information for the firing process of ancient porcelain. In

the conclusion, this micro X-ray diffractometer has a wide application prospect in the

fields of materials science and the protection of cultural heritage.

Key words: polycapillary X-ray optics; micro X-ray diffractometer; micro X-ray fluores-

cence; phase mapping; ancient porcelain
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Fig. 1 Structure of micro X-ray diffractometer
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by two kinds of diffractometers
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