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Study of preparation process of PVDZnSe infrared optical materials

based on different grain sizes
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Abstract: ZnSe has always been one of the preferred materials for optical parts due to its excellent optical and
mechanical properties. The manufacturing cost of optical parts such as optical windows and optical lenses largely
depends on the machinability of optical materials, and processing costs account for more than 50% of the total
manufacturing costs. The machinability of optical materials is related to the grain size. In this paper, the physical
vapour deposition (PVD) method was employed to prepare PVDZnSe infrared optical materials, and the influence
of the PVDZnSe preparation process on its grain size and machinability was investigated from the aspects of

deposition temperature and raw material properties. It was demonstrated that under the three temperature
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conditions of 920 °C, 960 °C and 1000 °C, with the higher deposition temperature, the grain size of the PVDZnSe

material showed an increasing trend, and the size ranges were 20-180 pm, 300-2000 pum and 1200-

2800 um, respectively. Under the same process parameters, the PVDZnSe materials were prepared from three

different ZnSe raw materials with particle diameters of 2 -10 um, 10-20 pm and 300-2 000 pm. With the increase

in grain size of the ZnSe raw materials, the grain size also increased. The results show that the grain size of the

obtained PVDZnSe increases significantly, and the brittleness index also increases, which indicates that the

machinability of PVDZnSe gradually worsens. The study also found that the influence of grain size on the

transmittance of the PVDZnSe material is not significant. The average transmittance of the PVDZnSe material

can reach more than 70% in the wavelength range of 2-14 pum. This study provides practical experience and

technical support for the application of PVDZnSe optical parts.
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Fig.1 Surface morphology of PVDZnSe prepared at different temperatures
1 AEIBREESTHIER PVDZnSe H LA AT 1 T X2
Tab.1 Machinability data of PYDZnSe materials prepared at different temperatures
No. 7/ °C Grain size/um HVIGPa Kic/MPam'? HVIK c/um™?
920 20 -180 0.93 - -
960 300-2000 1.02 0.63 1.62
3 1000 1200-2800 1.07 0.46 2.32
{H S 55 5 B b R B, 2 A KR O 920, 960,
1 000 °C Bf, PVDZnSe #i KL (1 4= 4 34 2 43 51k 0.1,
0.5, 0.6 mm/h, B} PVDZnSe 4: K 3 58 23 i 25 A K UG 80% 1
F ARG T S50 2 K i T80 2 JE K i i B
AR S, S BUE AR, Of HAE I () A K ~ 60% |
TR, AR S22 KR, 0.5 movh AR 2 Fe kY
AR . PRI, DR RS 5 A R B T T T2 —920C
1, 960 °C 4 PVDZnSeff) it L K . e T
Xf b & = Ff PVDZnSe #18FH 47 6 2 P AE I I, ) . . . 10 1 u

MR 2 Fi7R o 7E 2~14 pm FK T LA, =F
4 RE B - 24385 6343 R 70.1%. 70.3%. 70.2%. 1
BH iR RSE X PVDZnSe #BHE 2~14 pm i1 B3 FL N
(0 2785 1o R A A

Wavelength/um
B2 =AAREREET Y ZnSe MRHE AR
Fig.2 Optical properties of ZnSe materials at three differernt

temperatures
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Fig.3 Micromorphology of the three raw materials
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Fig.4 X-ray diffraction patterns of the three raw materials (I, II

and I1I)
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Fig.5 Surface morphology of PVDZnSe materials from three kinds of raw materials respectively under the same process

10
0 % 2 =HERHEEE PVDZnSe # R R I T #HE
} s .
T 650 C Tab.2 Machinability data of PVDZnSe materials
960 C e
20 k=10t : prepared with three kinds of raw materials
O 30 boist . Grain size/  HV/ Ko/ HVI
= No. Raw material um GPa MPam'? K/um
—40 20+
1 I 200-1500  0.98 0.66 1.48
=50 f-25- =1
\ — 1 2 I 300-2000  1.02 0.63 1.62
—60 -30 . : — 1
930 960 990 1020 1050 1080 3 m 880-2500 1.04 0.61 1.70
770 1 1 1 1 1

200 400 600 800 1 000
Temperature/ C
6 = ZnSe JFURHEZIRZE 1200 °C JEETE P A4 Hh 2%

Fig.6 Thermogravimetric curves of the three kinds of ZnSe raw
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1200°C WK 8 s
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Fig.7 Optical properties of PVDZnSe prepared with three kinds of raw

materials under the same process
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Fig.8 Sample of PVDZnSe optical parts
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