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Abstract: The design of the torque loading system of stepper motor for liquid oxygen and
kerosene engine is introduced in this paper. The structure, hardware and software design of the motor
torque loading system taking magnetic powder brake as the loading core are described. The fuzzy PI
control algorithm of the torque loading system is elaborated. The fuzzification and de-blurred
processing of the PI control parameters are performed. The fuzzy inference rule is drawn up. The
dynamical adjustment of PI control parameters for the torque loading system was achieved. The loading
accuracy of the stepping motor torque loading system was improved. The practical application proves
that the developed motor torque loading system can realize the simulation loading and parameter
measurement of the motor used in LOX/kerosene engine and meet the testing requirements of the
motor.

Keywords: LOX/kerosene engine; stepper motor; torque loading system; magnetic powder brake

- WS B HI: 2016-10-08; EEHHI: 2016-11-02
fEBET: BE (1987—), B, M+, TEM, PO dik ks ksl 2mitEr



60 K& 2017 4 4 A
0 5|8 1 HEMBRGEEFRELT

WEAEMENERFT —RERZHR KT
BERE, RAREEY SRR KT
WHETARA AT, REATHIRET R
R ) 0L 5 R el 25 e B AL R SE B,
TRIERSMNRETENTEE LR HAEK
P, TEXRE/ A SV AL HAERAME
FARI#AT £ shHUER T T s, FIA S
SENNER%E B XF A6 i e ML A TR N R v i
EHLAPERETERR , XX F K BT R IS B R TR
HHAEE, RFIEASEREEMEENLE
AR,

FIFEINERE B SC B 3 B0y S B sh R AR
BREAME SB[ MRE. AFRRMBRAER
HLALEL A i L ALAE D N A%, EL A o o o
P BITER. SBSHBERERS, FFHE
Wit REME, BERSNEMERES, FEH
FEfER, RBEGE, ERE/NIETIESER
TmEERE; #hE s EA Lot T
3. EIEEAT. FTLAZESEINE LUK KN FE ] E
NI\ ETAERHE X N B RS s B
B KW R RBITRM BT &S BW R B
ARRE . SRS/ & ShHLA S B MRS B
A SLhR ToL, R Rk H1 s 2846 A
o B HIF FIROR #3038 4T IR A 7 2% FH Y
BFR . FhEHIEM PR RS EY, BA
BV S/ & ShHLR YL A B R oA
TEREL, M AERERLS% F-S, FHHE
BRI ER B S ERA R KEE; MRA P&
AR E NS B BR B A SR E. S
BERS, HASENRE, FEETRANE
SR, (ARG TRN IS8 A R R
P, FEEMENEE S AN ER KRR
=, MR P EHEEATERR R
fER LB Pl SRMFELL BENRER, Fik, &
S BR A/ R SV BN IR R SR
WIS S H, R T KB RIR BT TR

HERTS . RS, KA PLERBE,

R T B AR ARG R IBNEE

BN XSRS R B IR S
FEIUNIIREEIE: 1 XTglE T
Wi s, ATENESIPEERTIR; 2)
KRR ARIANGE, #E, BA. T
i, TIFRESSE; 3) FrASRKNASD
RE . WbESH) B SN A REEER B 3h4k
LR RAFEIHEE. B 1 Pl E MR R
SibE S e a7

4 |
L] P |31
YR i

gﬁi 1, Hl

E1 FHEANERREEFRIGIHER
Fig. 1 Block diagram for design scheme of stepping

motor torque loading device
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Fig. 3 Diagram of fuzzy PI control structure
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