o

Ze ke 0028 E A48 =23 PP~

Nb/MoSiz-ZrO; HFE3ge] A= 8 F454

ol - gV - BHA
“Sojtistn S\AF %D
ECELERITHEZ DTS

Fabrication and Impact Properties of Nb/MoSi,-ZrO, Laminate Composites

Sang-Pill Lee*, Han-Ki Yoon* Yoo-Sik Kong**
"Development of Mechanical engineering, Dong-Eui University, 24, Gaya Dong, Pusan [in-Gu, Pusan, 614-714, Korea
*Center for Industrial Technology, Dong-Eui University, 24, Gaya Dong, Pusan Jin-Gu, Pusan, 614-714, Korea

KEY WORDS: Nb/MoSi>-Zr0,, Niobium, laminate composites 2} 2251 &, impact properties %2 E4], fabricating temperature A =&
I, niobium volume fraction NbA)4 &, interfacial reaction layer #|®%F-3-% interfacial shear strength A|HAG7FE

ABSTRACT: Nb/MoSi>-ZrO, laminate composites have been successfully fabricated by alternately stacking MoSi,-ZrO; powder layer and
Nb sheet, followed by hot pressing in a graphite mould. The fabricating parameters were selected as hot press temperatures. The
instrumented Charpy impact test was carried out at the room temperature in order to investigate the relationship between impact
properties and fabricating temperatures. The interfacial shear strength between MoSi»ZrO; and Nb, which is associated with the
fabricating temperature and the growth of interfacial teaction layer, is also discussed. The plastic deformation of Nb sheet and the
interfacial delamination were macroscopically observed. The Nb/MoSiy-ZrQ, laminate composites had the maximum impact value when
fabricated at 1623K, accompanying the increase of fracture displacement and crack propagation energy. The interfacial shear strength of
Nb/MoSi>-ZrO, laminate composites increased with the growth of interfacial reaction layer, which resulted from the increase of
fabricating temperature. there is an appropriate interfacial shear strength for the enhancement of impact value of Nb/MoSixZrQ, laminate
composites. A large increase of interfacial shear strength restrains the plastic deformation of Nb sheet.
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Table 1 Fabricating conditions of Nb/MoSirZrO; laminate
composites.

Volume fraction of Nb sheet (%)
Thickness of Nb Sheet {mm) 0.1, 0.2, 03
Fabricating, temperature (K) 1523, 1573, 1623, 1673
Fabricating pressure (MPa) 30

Pressure holding time (ks) 3.6
Vacuum pressure (MPa) 1.33x10-2

5,10, 15
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(a) Lamination structure and dimensions of impact specimen

(v) Magnified image of portion A

Fig. 1
dimensions of the impact test specimen
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Fig. 2 Schematic diagrams of the test apparatus
and the specimen dimension used for the
evaluation of the interfacial shear strength
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Table 2 Sintered densities of Nb/MoSi>-ZrO; laminate composites
fabricated at different temperatures.

Fabricating Theoretical Average Relative

temperature density density density
(K (Mg/m3) (Mg/m3) (%)
1523 5.66 874
1573 6.24 9.3
1623 648 6.29 97.0
1673 6.32 975

ZrO,9}e) setuk-gol) o)) ZrSiOg gl 8= o) Atk
NbsSiz’d 2} ZrSiOf 42 WDS wgd s £4 232 Ao
nAAT A Ho] odhd, NbsSipAte] HEe Hv 142008
MoSiy-ZrO, ©Alel Ax(Hv 1280)2ch ¥4 velgth o],
Nb/MoSir-ZrO; HFEFAMES] ARGHAMe 7IAART A
13 AW Re-Se] ¥Rt A ¢ 5 Utk
Fig. 4 & Nb/MoSi-ZrO, A5 E &5 AAReS
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Fig. 3 SEM micrograph and WDS analysis for the

interfacial regions of Nb/MoSi»-ZrO; laminate composites
fabricated at 1623 K under 30 MPa and 3.6ks
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Fig. 4 Thickness of interfacial reaction layer depending
on fabricating temperature of Nb/MoSi»-ZrO, laminate
composites
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Fig. 5 Effect of fabricating temperature on interfacial
shear strength of Nb/MoSi>-ZrO, laminate composites
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Fig. 6 SEM micrographs on MoSi»-ZrQ; side in the

shear fracture surface of Nb/MoSi;-ZrO; laminate
composites fabricated at 1523 K and 1673 K
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Fig. 7 Maximum impact load and fracture displacem-
ent of Nb/MoSi>-ZrO; laminate composites fabricated at
different temperature
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Fig. 8 Effect of fabricating temperature on absorbed
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