19894 2 A . BT . N Feb. 1989

£ o1 M JOURNAL OF PROPULSION TECHNONOGY No.1

B SRR RS B
PR B R ER

Mk EBR

CA:fb Tl ke
& #
1B NS 0 [ oK R B LI 2 D0k PR, A B R S i S B R R
EEdE T T RS, A EE EMORER AN R S A S L, BOA T B2 H&EW"{E
EEEFRA MR RS, fMk2.5mmEf, KL, 05 EEREEBE RS M SRS
TEME,  ORESR F AR AR R, ﬁ'ﬁﬂfﬁKFﬁﬁhﬁ-@ﬁaﬁéi a
FRAE, kRSP, Beh, BT, BERASEAE RSSO, SR KR BhEL

el &

R R L B R — N e B R, AL R N AN R T R
IRFEECL2.63, 4 DL sl T80 AL PR 1

125 e S R A O T 3 4k o 5 4 B AL
BRSPS, 3 F R AR R HE T
Rrhpdb 8 5 R EEHET, Cc3, 6, 72
b BT 4R ) 0 Bk A R R RV LG BRI, B 40
T RRE R A RKE, EHik, B
7 TS A DA U B 45 4 A5 W B 6t BI1 RE R e
BRI ARE, EESHWEA, — BB 1EERRIE 20362 3. MUBRE E
A, BIAARREBRN, LU EEERER 4 RACER 5 TG FIR “
—ANSE A B IR B BT A 7 O T b ) 5 R AR 03480, SRR RS o] DL I AR 1A TR e
L) e B, P FaEG SRR, S8R A2, B AR RS AN E
B B BT 7 B X BN S R 50740, S RSB L SN S e, (H LB A 3eBR, CHR
C 7 3% SR FE AR T 180 50 SR AR 2 TR PO S B 65 R 1T L T B, 0 R 2 P B
AR EER, NIRRT RS RAEE A, T, & TSI s

‘._-.._--—._.___

19884 6 H 8 Hii#)



MR R RRES D6, ROAFERARBOREEERER, DIEA kB
BR, '

oo PRI RE T B R AR L R g
1. ABEESENRE

Pl B E AR EHORIE , WS ) e iR S M R A R BRI R fh 4 A 2 B, -
AR AT LUOA O R R R EE TR R

® PETE3T0°C—T40°CiX—FME P, BIFEHR R
k- R 3707 C—740°C, M 4R, RIA KRR
ot |z R ARG b2 R
o N E R A IR R R EI AR
'% S BEGEE, EXERE R RERE
R e R R Pk PR
0 10 20 30 40 50 60 70 80 90 min 2. REREEENBE
P2 Tk R M TR Sl £ T T R K S R S A ek I O
LTS 2 BRI BT, MI9SUELR, RATMSGT +%

NI R IO RIR T, REINLRA T RE A, SEREA1%, EERRER Y
3162K, STIMRESEZS, RABLTIEE 1 %4.11MPaze 45, YRR %23, TR112. 35 FRh, - 1%
RS HKS-85E 7, 5 RE FURYES PRl O MR B0 R DA R B BB A, R R
FA60°, FEAH20° LA 3), - o _
ST BRI SR R o — AR, BB EREME S BB M2 ~3
AR IR S BT, R (B A IR R R AR, SRR AT IS KR
T R R B R B 4 A |
O EEHRER, ST REBRG EEAD CARITNSG, BINERERK KRR Y
6, XESHABBIEGHE, hHE26E, REELRENKEE, BHXHEER K
MK, LA 4 B,

2z
. 77 '
IR AN %‘:‘;ﬂ"””
LAY RS
o el
3. RIRE) et
. ]
Bk 2
4, " Hif®

A3 MEELS R A Ba BT BB EE

WA, BepmEnX, mREREE, AR5 smmEs, X55% @Ak
AT e 7 1E— MRALIZ R BE IO UL I LT — B, Wi, JRpIRMBEIRIA S GEERE R
RBACEFE, {ERGHME SR ZJSH RS EX, BEaEEmiEE, B2,



BUBMRE S RS R AN AR BRBHRA T RIFHET, BES KBERHHIE
S LRE R A R, HE R RRMRR R %377°C, AMREIRRE%730°C, X
5 R E ERBFTGEAMER, BEHRFGNRLARERREL%2.5mm, B, il
ﬁ%ﬁﬁ%ﬁ@?ﬁ%ﬁgﬁﬁ?%éﬁﬁﬁﬂﬁ%ﬁﬂ)%ﬁﬂ@;ﬁ&ﬁmgfﬁ&ﬂ
B EeEEFhORERRAREE. hETUREN, AXEENFESERLR, RERT

WHBRERER, & 3mml, SRR, THRORER, .50k, KL
B, XSEpHRSRERH,

%Tﬁ~$ﬁ$ﬁ~%ﬂ%$&.ﬁﬁiﬁﬁ%?%%ﬁ#&&ﬁ#ﬁﬂﬁﬁ?ﬂ%%
HEER Y 4 HT RS DR S A :

(1) REGEI RS SN

RS2 ORI, DI REIR AR L ¥ PR PRI 120 A 5
#o B RRE XN X SERFNEORERE, HMEAETETYR I+ %5.69mn
by - AR R S A AR R, RIBE R 4. simath , 8 = M B & 208
B ch B R SRR A REHSE, B0EE AR 3. 21 mmih, BRAR BB A B E RN
REKGED, REARENE4nm L, MTHRTNE S5, EhRREEOEK, 9
SHRFRHEN T RER KO IMER 0B R, B 50 ROK RS REE RN S D
A%, NAHREERS WA TRREOE AT HEOROR AR, BhoOH
RTRBERUME, FRRERDR TR, v, ;- o FRRELF BT (R I 688 35
RO R AR DAL, ZEBE YR 1. 64mmit, B RE R R IRAO T (2
R, THADZEAREBSTR, RTFBARKR. MEBA-CTL, HE - MERS=
%&ﬁ,ﬁ&ﬁﬂ&ﬁﬁw&&&ﬁﬁﬁmﬁ,ﬁﬁ%ﬂEﬁﬁﬂE2¢,mﬁﬁum%,
RRRROBBL 2. 5mm e,

A

>4 Q‘b{ !? - L : % #Eﬁﬁﬁfs&@ﬁ
wi EFRPE) ™ -
ot s : R B %
A Guagmamy ' B (4. 4mm9

wK . vy
c (3, 2%mm) ' ’ D (1,64mm)
Bs *ﬁﬂlﬁﬁ‘-ﬁt%%ﬂ%ﬁﬁﬁﬁfﬁi*ﬂ

—12—



F 4

(2)&#M$Q&mi%ﬁ ' e
RN RN B — R Ak, HAmREAERK, £id1022Q, Af, X
MMREBLERRFEN, TNTRAMNSRLEZRNOAMRE, KSattsRNT

 WEZR, FEERBEENNN, SEMLRGEM, FAX—, SRR SRR

BRACTRAOTELEE . 34 B RSB AW AT B ST T R GUR FE 910Y),

BA & mE R 1.64:f, 3.16- f 3.30 t 3.50 |¥:3,.80 4.00 4.3b 5.24
(mm) R L R L ;

W' BN '

Y A 2.0 | 4.0 | 22 | 04 0 0 o | .o

. HEERBETA, ENRER ML 64~3.16mm#EE P, eSS AR ELRN, T
#3.16~3.30mmBE K, EHNFRERELRD, BHNNSEEEDTRER, TLIAX
ESHEARBEX. Fl, BILBNEERLYY 3onf, XEHERIHEAEEEHRRIE
RGBOBEERY. it ESaRBENEEL%2.5mmi A, £ N RES . sommb JE
BMEDHF, XURRAHERBRARREEWX B EMIRA RIFOAREERE.

=00 5
Lo RE SRR SR IR O SR IR B FEEI370~T40°C
2. REIPUTAEGHRIT, 7R AR R IR MR8 0 1 (0 R B B T 32 Smom 2 4
B, {EVEEpe IR B TR, KA R R AR T TR, T 7 1R A B e e
B, | ) ,
3. WA EERBE T KBTI TN, B S IR ROk R 05 R
ERCERARBOEE,

s % T B
1) Mathieu, Richard D,, Mechamcal Spallatwn of Charrmg Mﬂsﬂtﬁyptnhermﬂ Environ-
ments, J, ATAA, Volz No.9, 1964. L
(2) Bartlet, Eugene P,, Audernn ‘Larrg W,, Ablation Meck¥nism for the Apllo Heat Slneld
Material, J, of Spacecraft and Rockets, 19?1 5 '
(3) Swanan, Robert T,, Pittman, Claud M,, Numerical Axnalysis of the Transient Rcsponae
of Advanced Thermal Protection System for Atmospheric Entry,_NASA TN D-1370,1962.
41 Matting, Fred W,, Analysis of Charring Ablation with Description of Associated
- Computing Program, NASA TN D-g085,1970.
(5) Scala, Sinclaire M,, Gilbert, JLeon M_, T.he.rmsl Degradation of a Char—-fbrming
. Plastic During Hypersomc Flight, ARS Journal June 1962, ) ‘ o
(6) WA SRS, AR AREAMBONOEEERRARE R, FRER, msw%*ﬂa;i’
1) BREE HIMRRUCE R A SRR R < TR 19805 5 — 11, ‘
C8) W, KMBEED R R, < KR, 1984 Noot,



SCRAMIJET FOR CRUISE MISSHLES -
Li Cunjie
(The 31st Research- Lab,) .
Abstract
.. Elementals Classif-icaltion ll.nd_ performance of scramjet for .gruise,‘_pigsile? are

reviewed in this paper,

o

Keywords, Supersonic combustion.ramjet engine,l Sdpefsoﬁic combustion, Cr-
uise missile '
" FEATURES AND DEVELOPING TRENDS
TURBOFAN ENGINES FOR MISSILES

OF

Kuang Jianwei
(The 31st Research Lab.)

Abstract

Sustainers for long range cruise missile are always the turbofan engines, The
features of the turbofan engines used in missiles are much differant from those
for aeroplanes, The basic features of this kind of turbofan engines are low volu-
me; small thrust, low cost and short life, The design criteria) overall' pérforma-
nce, struture, manufacturing technology and developing trends of the turbofan e-
ngines for missiles are discussed in this paper,

Keyworbs, Turbofan engine, Cruise missile
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A DISCUSSION ON THE 'THICKNESS ‘QF PYROLYSIS
LAYER IN THE ABIATION MODEL FOR SILICA-
PHENOLICS COMPOSITE MATERIAL

Cai Timin  Wang Simin
(The Northwestern Potytechnical University)

_ Abstract

s By means of the firing tests of a small expesimentsl - solid .rocket motor; o-
bserving colour:change of the silica-phenolics composite material bn the divergent



