*owm M BT B3 B3
18 - EQUIPMENT ENVIRONMENTAL ENGINEERING 2016 4 06 H

BETHFEBRBEXF ZNAZE5EHKEENR

R, T, SNE, 1TRE, R
(BIETWRE E6MKRSSMIARET, [B/VE 150080)

WE: AW A TR R AZBRETOMKES, ATERGY A% &HRALHGEITR
BTEMHABEE, Ak ATHFEAMEAX (DIC) Fkf@ b b mm#ii R, &1 —F02H
FESEBERETAFRAENMNXAL, ARZEA%L, WERZBRTLERABVEAGRE TR H-B
T, HHEARRBETHHKIES, £ 1400 CEBIRET, £ ALT DIC 5 &HBF40iH895 %
Bl Bh A R R A R R, SFEEATRRRBRIE, R A 1400 CEIRFET, KA
AF DIC 5587t 72N ERHRREMREE-FRABENESRE, 724 13x107,
1200~1900 CZHRIFIET, G E2HHRBE BB EN I S EEME KL, &it KAATDICH
EERA, EHETHRRR TN EMHEZBRRETHREZTONE, F5h, 7 EdL
TR R T H A A A KOBE 2 6 K

X 2% HRETY;, HFARMEELT X, BRES; EA-RTHE
DOI: 10.7643/ issn.1672-9242.2016.03.003
FESES: TI06 XHERFRIRAS: A

XEHS: 1672-9242(2016)03-0018-07

Measurement of High-temperature Young's Modulus on Graphite Based on Digital
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ABSTRACT: Objective To obtain the Young's modulus of graphite in high-temperature environment, and provide reliable
technical guarantee for the design of aircraft thermal protection systems and high-temperature structure. Methods Combining
the digital image correlation (DIC) method and energized resistance heating technology, this paper established a test system for
measuring mechanical properties in high-temperature environment. Using this system, this paper obtained the surface strain field
and stress-strain curve of graphite at different temperatures, and calculated Young's modulus of graphite in high-temperature en-

vironment. The tensile strain data of Ultra High Temperature Ceramic specimens were measured using DIC and high tempera-
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ture extensometer method simultaneously at 1400 °C in the experimental environment, and comparison and verification were

conducted. Results The strain-time curves of UHTC measured by DIC and high-temperature extensometer method at 1400 °C

in the experimental environment were in good agreement, with a variance of 1.3 x 10”. In high-temperature environments with

temperatures of 1200 ~ 1900 °C, the Young's modulus of graphite increased linearly with the increase of temperature. Conclu-

sions The method based on DIC was accurate and effective, and this method could easily and quickly achieve the measurement

of the Young's modulus of graphite material in high-temperature environment. Moreover, the method could also be applied to

measure the Young's modulus of other conductive materials.

KEY WORDS: graphite; high-temperature strain field; digital image correlation method; Young's modulus; stress-strain curve
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Fig.1 High—temperature mechanical performance test system
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Fig.2  Speckles on specimens
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Fig.3  Graphite material sheet—like tensile specimens at high

temperature
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Fig.4 Images of speckle distribution at different temperatures
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Fig.5 Schematic diagram of high—temperature tensile testing
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Fig.6  Strain measurement of UHTC by Extensometers
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Fig.7 Strain measured by two methods at 1400 C
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Fig.8 The surface vertical strain field at different temperatures
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Fig.9 Stress—strain curves of graphite at different temperatures
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Fig.10 Elastic modulus of graphite at different temperatures
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