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Abstract: An integrated concept design of solid rocket motor using
the knowledge-based design system is discussed. The characteristics and
architecture of the knowledge-based design system are presented. The
object-oriented knowledge expression, the language and the reasoning
mechanism of the knowledge-based design system, applied to the con-
cept design of solid rocket motor, are given.
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2.3 SNRTEEFE |

N TFEERSBOTRARERITNE MR ERE, TRAEMMEORENE. BRXMER
HTEFAREMEY . BE, m—P R, HA, HEEE%, BUEE- MR, T
BRI RATES N FSRHANRITNR. ERHRITMRTER—E T RX#T4K, B
W “R7. “FR” 5 AR MBSREH. FImRREHRENE, BEXFRIHVARL
XEMA 2 PR, '

ATXMBEREH, L—BEXRFAAN —EREFETUNT B RF%E, X8
BREFIERE R MR EBEHERE R, UEEXFEZIV N6, HRERFETEE X
ARV RR (BEES, DA%, Bh. TIEetE. AR%%. R, £t RERA
SHRMERHET AN, BRARE. mERHREEXHFRIYED RIS, THREE
3IRBREH.

: Propellant type
rPropellam{Drug cylinder form
Solid rocket motor Super clasg Manner of loading
/ \
Single Thrust Bi Thorust Sub class Shell
) _ / ‘\. - —mmbusggr{ Inner heat insulation layer
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-.’\ . — Nozzle — Throat
Fig. 2 The class relation figure L Exit cone
. - Ignition ——Electro luminance tube
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2.4 MRTWABRE Fig. 3 Architecture of single thrust
ﬁl‘ﬂﬁ%ﬂﬁﬂliﬁﬁﬁﬁﬁgiﬂﬁﬁﬁﬁﬁ solid rocket motor

HEEXMRET RAEMEIT MRS EETRE
BEWE ., IEEFEZRMPENRIERL., FRELRMIVEROEHE. ZERIIEEK XS
R RGN, RARAGMIRREXES, PER. FEaEN,
2.4.1 AERAZKEZ

MERREMPEMNERLET, ARREMBHBSIFE. ISBERXA. BSBHERX
REW I RENMEZMHEXXR. DEFEHBRNRLETARRSHERANTHEFE,
RUMTEIE S RE, MKEERENZP. MROEERBEREHEEBEETR.

ERGMMR, WARER IR MR, MM Xk -S| RMEEaR, #ilik
SHRARFE. ERRXESHEERIAEXIMT:

<HEF>:. unit: <ERLZ>in<HREL>

{memberof: <BEELZ> (, <FREZLZL>);)

<> {, <#¥>);

end unit;

<#>.. memberslot: <i¥4 >from<iEIP 4L >;

valueclass; <fH{HARI>;

inheritance: <<#kX&EH>;

(<HZEXWE>. <MEE>;)
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values: <t8{H>;

end slot;

<#AEJBYE>:: override METHODS |rules

<FHEAR> .. integer|real |string | <<HKHEFLZ>

<HERE>.. <FH> (<FF>|<HWF>)

<ME>.. <FH> (<FHF>|<HWFE>)

<HRXWE>:. <FHF> (<FH>|<BWF>)

<HE> .. <HF>|<FHHE>

<TFRB>.. <FH> (<FEHF>|I<BF>)

<FEHF>:: A... Zla... z

<¥F>:.. 0... 9

Her, { )} RATHHAORIIBK, |RRBE,:: RREXH.
2.4.2 % #¥%k

HERALBRMN, ATHEE “H2a80” TofEH—FFR—1ME. TER
ERAN kSR, HiHEHREREIASENRERE. R, ELBPATIAMASR
FEE, TIENEA. MHEHAEFEES, MR LRE, NI, FEAESEL
XM F PASCAL HBIET, BWHEBEAMBTEDHR.

VLEATE ) R LB A PR B A BB AL, M. LW, FHIRTE.

PAT B LB RMEER . HEARIEE . RMEER. B, WARLET, REE
A RSMBEREA . BB REA, TN A ER AR ERERSH. HES
Bt MR,
2.4.3 H R

MR AN RE R T RN . REART R, WA, Rk
EEREHHNES.
S NSNS, AR RN R AR, EERRARN.

<FNW > .. rule<<H NS>

fact <[ M Hij$8& >then<3P N 458> ;

<HME>.. <BEYE>

<HMZGE®R>.. <IBFH>

<HBFH>.. <BEBEBH>|<WHBEBBN> | <ABLTE>
2.4.4 BURX A RAALE A BRI R & R

AT EHE LRFFREHNARRETE, AHBRSHANEEXTRINSESHB
HRELEFEEESE,
Unit: Solid_rocket_engine in MWSOPP. kbs;

Memberslot: Engine_thrust from Solid_rocket_engine;

Inheritance: Override; | Valueclass; Real; Values: Unknown;
End Slot;

Memberslot: Total _impulse from Solid_rocket_engine;
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Inheritance: Override;  Valueclass: Real;  Values: Unknown;
End Slot;
Memberslot: Specific_impulse from Solid_rocket_engine;
Inheritance: Override;  Valueclass: Real; Values: Unknown;
End Slot;
Memberslot: Action_time from Solid_rocket_engine;
Inheritance: Override;  Valueclass: Real; Values: Unknown;
End Slot;
Memberslot; Mass_of_fuel from Solid_rocket_engine;
Inheritance: Override;  Valueclass: Real; Values: Unknown;
End Slot;
Memberslot: Total _mass_engine from Solid_rocket_engine;
Inheritance: Override;  Valueclass: Real; Values: Unknown;
End Slot;
Memberslot: Engine_length from Solid_rocket_engine;

Inheritance; Override; Valueclass: Real; Values: Unknown;
End Slot; A
Memberslot ; Engine_diameter from Solid_rocket_engine;

Inheritance: Override;  Valueclass: Real; Values: Unknown:
End Slot;

Memberslot; Fuel_type from Solid_rocket_engine;
Inheritance; Override; Valueclass; String;  Values; HTPB;
End Slot;
Memberslot: Nozzle _type from Solid_rocket_engine;
Inheritance; Override; Valueclass: String; Values: Long_nozzle;
End Slot;
Memberslot: Equil_attack_angle from Solid_rocket_engine;
Inheritance: Override; Valueclass: Real; Values: Unknown;
End Slot;
Memberslot: C_engine_rules from Solid_rocket_engine;
Inheritance: Override. Values;  Valueclass; RULES;  Values: {
rule 43
fact_FRAME, Fuel_type=" HTPB”
then Is2=2256;
_FRAME, Specific_impulse=2256
rule 44
fact_FRAME, Fuel_type=" PS”
then Is2=2150;
_FRAME, Specific_impulse=2150
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rule 45
fact_FRAME, Fuel _type=" PU”
then Is2=2300;
_FRAME, Specific_impulse=2300
rule 51
fact_FRAME, Fuel_type=" SJP”
then Is2=1950;
- _FRAME, Specific_impulse=1950
rule 52
fact_FRAME, Fuel_type=" GXSJ”
then 1s2=2300;
. _FRAME, Specific_impulse=2300
rule 53
fact_FRAME, Fuel_type=" SMKP”
then 1s2=2250;
_FRAME, Specific_impulse=2250
}
End Slot;
Memberslot: C_engine_parameter from Solid_rocket_engine;
Inheritance;: METHOD;  Valueclass: METHODS; Values: C_s_rocket_parameter;
End Slot; End Unit;
METHOD C_s_rocket_parameter (design: keyword)
VAR t, v, S, Cx, Q, pvs, Gl: real;
BEGIN reason (_FRAME,” C_engine_rules”);
t; =T_requirements. Range * 1000/ (T_requirements. Flight_velocity ¥ 340);
_FRAME, Action_time: =t;

END
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