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Standardization of test methods for evaluating the mechanical properties of

3D-C/C composites utilized for nozzle throats of solid rocket motors
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ABSTRACT

Three-dimensionally reinforced carbon-fiber-reinforced carbon matrix (3D-C/C) composites have been
applied to the nozzle throats of solid propellant rockets such as SRB-A and M-V due to the excellent heat
resistance exceeding 2273 K. In order to assure the design reliability of the nozzle throats, the mechanical
properties of the 3D-C/C composites are necessary from room temperature o elevated temperatures.
However, no well-developed test method is available at present to evaluate the mechanical properties. The
objective of this research is therefore placed upon the standardization of the test methods for evaluating the
mechanical properties of the 3D-C/C composites utilized for the nozzle throats. The mechanical tests
discussed in this research include tensile, compressive and shear tests of the 3D-C/C composites from room

temperature to elevated temperatures exceeding 2273 K.
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Fig.1 The 3D-C/C nozzle inserts of SRB-A and M-V solid propellant motors.

3-30

This document is provided by JAXA.



22 WEEEH

ERoOBERICESE . AR TE, By hE—FD ) A An— MIHAVLRTWND
3D-C/CHEAMITSRT LT, =B 52000°CLL EOBEIERICE 2 /150 L 7 15 I BT 2 2R
BRIRETEATV., RBRIEOEEEHEFIC AN ERN2BmE21T5, ZhicLY, BEr sy b
F— & F3D-C/CHEAM OB EZEMER B L ORI EIROBILICEMT 52 2 L2 A E T2,

23 WREAE

AL, A EIFHIZEARL, EAMBINER v & — E FHB AR, TR - &
WRZDERFR TH D, TIHHEIT, RAEBEIIRARIIID-CICEAM O AWRIEE, TH
FHEIFZe RS IIE B L OEM S AN T 2 b e L, UTICHREEZEN L TRT,

REE
1. 57 3000°C OB T RE e B L ORBUE E 0%l (IAT, ISAS)
2. BERBRARROBRS (FAWIEEIZ IAT, 519 - [EMEIZEIC ISAS)
3. OTHEEEROBRES (T bREy)
4. JEEMERBROTIEOFM, AR RS (DI ERED)
5. B FEEOTT L (IAT, ISAS)

3. REDOME

UUFICAE TALNIZRELEN L ORT, 2B, BENERBRERIC OV TIRRERICTHR
B1ZAT 5,

3.1 AEIRM B BRI DR

[E] PN C 2000°C LA _b OB R IR IZ 38\ TR 0 S B ROBE RS A i B C I JE W RE 22 RRUBRBRBE 1.
FEHICIEON TN D, B TIREERBOREIZL Y, IAT IR ERBIRE 2300°C OB
% . ISAS 2B RBRIEE 3000°CORBERE 2 BIE L, & 212 IAT ORBRRMET~T, &
WAEILREA VR hr o HEOR DBRBRAERBRE L, YU AT Ay at—F—BIT
BHEEF ¥ o A= S LA DR LD TH D, RBEEITENR T, SRR E 2000C % TIT
5T ENTFRETH D, Fiz, KEMTS tHEOEMBIENEE (BT 632.59F-77) Z#AEDLED
Z LT, 2000°0C OMBIRBICEB VT HRBFOOTHRMENFRETH D, i, BH LmER
1T, HIIA-6 BHEER DX 2 7 7 3 — ZBFFRICB T/ VT A F— i CFRP O m iR B
BRICBWTHHEHIN TV,

3-31

This document is provided by JAXA.



raphlte rod

Thermocouple

-
Furnace

Testing machine

Fig.2 High-temperature testing system for the mechanical properties of the 3D-C/C composites.
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