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Grain orientation distribution of the ZrB,-ZrC composite sintered by the different
sintering technique
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Abstract The crystallographic grain orientation of ZrB,-ZrC composite sintered by pressureless a sintering(PLS) and
spark plasma sintering (SPS) was analysed by the SEM-EBSP technique. In the case of PLS, (10 plane of ZrB, was
oriented to ND direction, (101) and (111) plane of ZrC were oriented to ND direction. In the case of SPS, (0001) plane
of ZrB, was strongly oriented to ND direction. Only (001) plane of ZrC was oriented to ND direction. The PLS specimen
had weakly oriented grain structure and interface between ZrB, and ZrC was found to be more stable than that of SPS
but the SPS specimen had a preferentially oriented grain structure.
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Fig. 1. Schematic diagram of the SEM-EBSP system.
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Table 1
Sintering condition of the specimens analysed

Experimental condition

Sintering Heating rate Holding  Pressure
temp [°C] [°C/min] time [min] [MPa]
SPS 1700 100 1 30
PLS 2080 10 60 0

ingdt ¥, 3um-1um= polishing, HFHSZ colloidal
silica 0.25 umZ polishing 3t} oluf Zz}2ret(back-
scattered electrons}> EHOZHE 20 nm HH oA &
Asl7] mgel, surfaced] WP LHEE S0, A%
2 BEEYSa 7He 815 HimA] Al Ag]ojokgt gh,
HY WUxE 98 vl AW vk £2E =gA, A8}
MRS 98] A)HE CH,CLol Rasisict

2.2. SEM-EBSP #4719 A&

SEM-EBSPE 2t53l7] ol £41, XRDE ©] &3}
pattern®] A 83 indexingg 913 AF2A AjHe] A
BA, A2, symmetry, reflector® 738l Table 2
of {8 EBSPE 283817 #3F SEMe] =42
Table 3o €739 =0, 7FH%} working distance=
indexing#} pattern quality®} ¥do] J7] wjio)] gt
dataS Y=sllof 3} B AN e 75U imaged
79 20kV, 10kV, diffraction patterng! 73-$-& 10kV
2 243k clean patterns XI3FAA beam interact-
ion volume& AIFEEE 31T} probe currents 12 pA,
working distances= 15 mm, Bl&S FE2  x80000IA

Table 2
XRD data of ZrB, and ZrC phase in the specimen

ZrB, ZrC
Lattice parameter a:3.169 A ¢:3.530 A a: 4.6930 A

Reflector (2113) (2110) (0001) (111) (200) (220)
(1230) (1103) (1123) (311) (420)
(4221)

Symmetry Hexagonal Cubic

Table 3

Operating condition for SEM-EBSP system (JSM-6330F
JOEL)

Accelerating Working Probe  Tilting

voltage dstance current angle
Image 20kV,10kV 16~18mm 12uA 70.5°
Diffraction  10kV 15mm 12uA  705°
pattern
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Fig. 2. Reference axes and standard parameter for EBSD
arrangement.
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Fig. 3. Automatically indexed EBSD pattern of ZrB,-ZrC
composite.
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Fig. 4. SEM image of ZrB,-ZrC composite sintered by the (a) PLS, (b) SPS.
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Fig. 5. Pole figure of ZrB, component in the ZrB,-ZrC composite sintered by the PLS (a) and SPS (b).
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Fig. 6. Inverse pole figure of ZrB, sintered by the PLS (a) and the SPS (b).
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Fig. 7. (a) Pole and (b) inverse pole figure of ZrC sintered by the PLS.

(a)

(b)

Fig. 8. (a) Pole and (b) inverse pole figure of ZrC sintered by the SPS.
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Fig. 9. COM and misorientation distribution of each ZrB, phase and ZrC phase by (a) PLS, (b) SPS.
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Fig. 10. COM (crystal orientation mapping) of the ZrB,-ZrC composite sintered by (a) PLS, (b) SPS.
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Table 4

Possible coherences for ZrC and ZrB,

Possible coherences TiC TiB,

1 (110) (1213)
2 (100) 2110)
3 111) (0001)
4 (111) (1230)

(210

Z2rC

Fig. 11. Arrangement of Zr atoms at grainboundary
between ZrB, and ZrC.
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