mok mim T hER Vol No.1
198841 H  Journal of Aerospace Power Jan, 1988

R ERRBR LT

BT hAY HFEE

ol L3

ASCH M - R AR R RAEE, ENAhOIER. REBMEEETASLR ., BESE
LR 328, 4%54 HHERELNEREASLASER N, BMSRTREMNE—-RIIREHm
FEMRRAR, —MEEA R ERENTER, W %S R0, RE LRI
AR A SN SR E RN, Dl IR b BRI LA B Oh 1%
PRGN A ERG LR &, DR E B B ir K, %J%Fiﬁm%]‘%?itﬂﬁm 1
EEMASRAHE, ks, AIRAERRR, WRHBRERK. ' :

P

T

—~ M

REERRENHIHILAERELRRANAR TP, XAERFINERER, &
S, CERCLIFTE R R BIESNE 0 AR, M sCRRC 265 KRS Tk U3 >

WIF BE N —FERHANREN. REFEBOEHHMARKEAR, HLERRREN
HIE RS AR AERRK, FETREEIT R LEERAH.

— R AT RO # PR, EIRORAERERBERNFE, %ﬂt?&ﬁﬁﬁ’ﬂﬂfﬁﬂ“ﬂim
B ERGERIEE, BE—EEEFTRA 5,

AR, HEETEZLASEREAESGHT (WE 1) , URELMSHEN LR
R E AR AR, DRERITRE AR NI DGR &M, LI & &
)@ HbseA%k, 7EAERITRBEOETERT, RAEILA LS + IR & &% 915{ Aﬁthﬁﬁﬁé

WHE 3), E=EnILHERAEERERENRATEE R, .

=, FREER S B s A Ot B

Wk 1 FR, D FERBREUR RS RV HEIINE MR, & -HABUD B
—AEIE, SIAIARET C, HUBE BaERE TR, NMEERENRAD. ¥ C>
1, IR EREHR, e, IBEEEWHE; #C=1, SEE%E, MEs. HE2
B, 2k A bR ] f R, 7 AR S

i n
;= (I, —Ta) (Z Ci‘l/z Cj“>+ra
i=1 i=1

hy= (hb~ha)<2 CH/Z Ci-1)+ha
i=1 i=t

RN, SHAERFERERL, STASE LORE. BERRE, LB K R K
a, BRBIRo, %, HATABEAR. YRETOFAESE, BB ¥R R REMHAER

AXT1987F 6 A®l, AALBEXRELXANR.



44 o2 3 h ¥R ‘ B3 #

L — N R r
r R R
ro [ "\ t
D . by
Q}Er__ N, 1 N
| AENEAY MU W ¢
B ‘,,,, LAt e N o vl
' | dya — -

. ]

DB REECREEEL SN b }
ro RS RBEINER R, KR ' -
Refe ¥ H @shml H. . gum
DR M2 R R

Hy, BFERRGHEM . /00BN, BaERTEEE TEFRES) R NiX
e ERIOEN, ERFOWEL,
| = R OB
RIEE 1 FrRIRER LR, REOSIEEH A/l & BN ERLsEs, R
KIASER—RIIANEMAEFERTNEED SEOLHER, £ LG BT REKX
o
1. [ENEERYRT RLEHKNANEHREEOEARER, HEEL, (=1, 2,
=Ky Gt R, fAMBEE, RAEEWOIHRERK, W
K
minW:minnyZ (r},, - tHhy
: =1
N7 7% J& O AR 8 i VR R Ty ER G C 60,
(1) BRELRMMNAIRET0.2% BREREIT6%, W (0r, max /0.750,,,) — 1L
0.
C2) EEMN AR, 2% B RRRAT5%, BI (o1 cp/0.7504.,) - 1:20.
(3) NELKEMMHA#R0. 2% B % RKg95%, Bl (or 0/0.950,..) - 1L

(4) BERBRN OAET0. 2% BEARIRN85%, Bl (or %/0.850,.,) ~ 1.2 0.

(5) BEEMSE: |- GIEZRNSK/EREZERMSK) L0, (=1,2,-,
K. )

2. RAEFEREZEBIER A UHECHEIRER L, RERSRBA, B &3
HHLNEEILASHH,, Ry, ro, Ry, Q) QuIBIDVRITAR, HEHERE TSR
LI, RSO N BRI MR R R/NG, EUATRERmIMEA L HLBRNBER
HMEREEN, BFERREBRENTEFEsMEMXMEN, ERENOITE&E, Ele
BRI AR SN RFH T, MBS REEERERE NS/ m F B ' KW
BReh,, EXE, My SEETAERITEEETEF, AL LRI %RE N
da a5 MBENLN L OOMENLEE B R b7 2, EIF SN B RENUR A5, My T



¥ 1 W A B R SR B 45

SR, XML, RN RSV AENRERAS, RN &L + B
MBERERA SIS E, X BB EER LA 3,

BGAE: SMUEABRER AL T. byt L ELa, Coz s h

Ri, Rz .ro . Hnaqﬁi{ﬁﬁlﬂ;hi‘ Nmax 5 T« 9hE
[ eoamireamE wx |

[ itas oxen |
Eﬂl&.ﬁiﬁ?iﬁ.H.R..Rz.ehﬂz |p;gmmsﬁ-ﬁz—ﬂu$%mm§§ma&.tﬁ:&;mqf(f@li

MSMEE 2% F Bt S A bRl B £ Y

mR K
SCEDNEME TR
B IR R B '

- .
T
Mgk - SRR RE<HERE

J2 1]

BT K,

B3 ((RZEER

N

I B 50 B TR B A LT R PR, BB A (LR PR 3 ), ZEROMIBM-PC F-
BT, P 5~ 7 B A A, W5 S aikEE, FITE 1. LB
R4 558,

0 45 B TR AR 025 A, B S B 8 2 0 43 L 4

r(em
30.4
p N ~-‘.‘\‘--T____ o ZRNNT
- A TN o ArRE
4 S —-— PHAAO
'3 TN L
2 ‘ ] — Rsms
A _/
A\ Pt e
% Y\
H 2- //'// b ‘\s\\‘_\
2 9. 6l
9.01

1 2 3 4 5 6% 10° o(k pa):

B4 RemmEm AR ZE (L R R B R S35 7



45 Boss A N ¥ R w3 B

R RUEBRITHHEER

N Zt s
R (R H, R, R, 8, 0, WEEnFay ) | LadEEms (£ & 7 &

ﬁ% - (ecm) | (em) (cm) (cm) | (0) B | (0) B (KPa) (cm?) (N>

! 0,‘ 9.6 8.6 12.35 | 28.5 | 40.023 | 40.468 412111.91 464305 805.439

i (o) |
1 8.87 7.8 11.92 | 28.5 | 58.676 | 34.856 404351.71 43,778 734,577
2 i 9.63 7.8 12.09 | 28.5 | 37.664 | 34.882 401373.33 44,013 732.969
3 8.85 7.8 11.52 | 23.5 | 37.132 | 30.785 406143.97 43.447 728.801
4 9.01 7.8 11.36 | 28.5 | 44.862 | 30.745 410586.19 42.867 723.692
5 9.6 8.7 11.63 | 28.5 | 36,727 | 31.596 431477.39 39.113 707.039

A, &% &

BRIES, ASCREMHAASE, B—MERRABEERRREHEBREOH K
Wit Jyik, RAAESRANE. b EEOFITETEa TSR,

. ZERE MR EAHEET, KUERSEMAEERANEEEYRITEREN, 8
RERRB8.86%05), AR MM B EN TSR ETTERIG, JUER # n
PR A E, EERRR12.22%, KR+SHAR,

2. RAZRMRAITE GIELESRBREOEEN T E NAS, = URSKSEEM
AT R, R SR BARH AR EIBM-PCE, SE3 5 — 7 5838 — A AT 4.

3. M TR DM R A BRI R Us: CRIVE shAE it B i e, SRRl
LUSPIEAEEREED), RSP R /LIRS IR E R OFL CRENL BT LA, k%
PR R W2, i RGE TR R L, DAEORE — 5 s A iR g —
TR R AR,

B % X R

113 Steldola, A., “Dampf-uad Gasturbjuen”, 6th Edun, 1924, PP. 312-340.

€23 Bhavikatti, S.S. and Ramakrishnan, C. V., “Optimum Shape Design of Rotating Disk”, Com-
puter and Structures, Vol.11, Ne5, 1980.

T3 {EBRM, “REE/DERIR, 43R, Vol.4, N3, 1983,

C43 R, BRYE, “RIBBEZEHEENM S ROV REACEH PR, Loz ¥R, N3, 1984,

U583 WAER, “MILAHEEERAMRACE BN A", T R%5e, Vol.5, Ne3, 1987,

£6) F[EPE. LA, “BrRMK202% 50N IFdE", ERRNEREE, 1979,

£77 Cheung, Y. K. and Yeo, M. F., “A Practical Iniroduction to Finite Element Analysis”,
Pitmau Publishing Limited, 1979, pp. 163-168.



No. 1 Abstract 71

temperature and to research heating ana controlling techniques of temperature field,
In this case, the surface of outer edge of the disk is wrapped with ‘heating tape
which is a polyeste:' film coated by carbon, The temperatures of the inodel are
measured with thermocouples EA2 embedded in the surface or indepth of'the model,
and are autocontrolled, : ‘

Secondly, the photothermoelastic experlment and theoretical calculation of a
plane disk have been carried out, Both results of experiment and calctlation are in
good agreement, It is proved that the methods and techniques proposed can be
usefulfor practice,

Thirdly,the photothermoelasticity model test of a turbine disk has been comple-

ted, The data of the test can be used as a reference for turbine disk design,

OPTIMUM DESIGN FOR PROFILE CONTOUR OF TURBINE DISK

Lin Xiurong
(Northwestern polytechnical University)—

Abstract

A combined optimization method for searching the minimum disk iv:veigrht and
the best disk profile contour is provided/ which uses the random-walk method and
the random-try method alternately, The whole disk profile contour can be linearized
by linear segments,and thus the disk can be-treated as a series of trapezdid section
ringlets, A subroutine for automatical generation of calculation SeCtlonS is deveom
loped, Taking the disk weight as objective function,the geometrlc parameters and
the axial thickness\of the ringlets as design variables,and the five stress criteria as.
constrains, we applied the combined optimization method to a practical disk and
obtained a feasible point within 5—7 minutes on an IBM-PC, After one IW’“T, calcu-
lation the disk weight has been reduced 12.229%. It is proved that this method

increases convergence rate obviously,

HIGH- AND LOW-CYCLE COMBINED FATIGUE AND
ITS TEST TECHNIQUE

Liang Guowei
(Northwestern Polyvtechnical University)
Abstract

A simple combined fatigue test facility is introduced,which produces ‘and con-
trols high- and low-frequency combined load spectra by means of a closed ' circuit
consisting of a microcomputer and a hydraulic servo unit, The minor—cycle frequency
attains 100Hz with a force amplitude of about 500kg,but -higher- frequency(say,,
400-500Hz) may be attained if a better servo unit be available,. . NN
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About 590 specimens of aluminum alloy LY12-CZ have been tested and the re-
sults show that both the minor-cycle frequency and force amplitude have a detri-
mental effect on crack initiation life,

A ratchetting phenomenon appeared as the minor-cycle frequency was lowered

to 1QHz, It is probably a *“deformation failure” in this case,

A STUDY ON [IGNITION OF SOLID PROPELLANT
BY CO; LASER

Ji Qiuying, Li Lu, Zhao Yuanxin

(Beijing I:stitute of Aeronautics and Astronautics)

Abstract

Experimental research and theoretical analysis have been carried out by means
of a CO, laser as the radiit'on source to heat the test samples at atmospheric
pressui: and temperature, The ignition delay of each of the test samples was mea-
sured as a fanction of radiation intensity, According to the-experimental ebservation
and theoretical analysis,a comprehensive model of ignition for €Composite solid pro-
pellant is e;tahlished which tikes into account the effects of the gas-phase reac-
tion, tae oxilizer rslease,the hsiergeneous reaction and)\the polymer fuel pyrolysis
in the depth of the propellant;-The results of theoretical analysis come to quite a
good agrezment with the cor-esponding ~experimental data, Both experimental and
computational results show that the ignition delay decreases with increasing radiant
heat flux, The minimum\and-the optimum values of heat flux appear’ to exist,

The criterion of ignition is deduced,

AN OPTIMIZATION DESIGN OF ENERGY CHARACTERISTICS
OF COMPOSITE SOLID PROPFLLANTS

Tian Deyn and Yang Bin
(National University of Defence Technology)

Abstract

The free energy minimization technique is adopted for calculation of theoretical
rocket performance under equilibrium flow conditions, According to optimization
theory, the direct search method is employed in combination with a computer
program, A composite solid propellant ingredient is chosen for maximum specific
impulse and maximum characteristic velocity, The numerical results obtained agree
fairly well with the results obtained by graphical method for determining the opti-

mum composition of solid propellant systems,



