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Development of a Certain Type of Aero Clutch Test Bench
Duan Baoli, Chen Kang

(China Aircraft Strength Research Institute, Xi'an

710065, China)

Abstract: The XXX clutch is the test object of the clutch test bench, which is used to transfer the action of the aviator in the front cock-

pit or the back cockpit to operate the throttle rod to the engine throttle.

By the designing and manufacturing cabinet and the carriage, the

test bench frame and the jigs and fixtures, air pressure control system, measurement and control system and sensors. the development of

then clutch test bench is accomplished. And this bench can meet the requirements of doing the performance experiments of the productions

include displacement gauging test, pulling force gauging test, disengage gauging test, running—in test or lifetime test.

Keywords: aero clutch test bench; air pressure control system; measurement and control system ; displacement gauging test; pulling

force gauging test; disengage gauging test; running—in test or lifetime test
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procedure TfrmMainInterface. iTTTestTimerl (Sender: TObject) ;
J/UEIR A 2 ms LR L S B B 4R ) 2 A

var nCH,i: Word;

tPosVal: Double; / /i B & [ H0 X I B {8

begin

threadErr; =0;

if AcqCardNum™>>=0 then begin

for nCH:= 0 to 1 do begin //2 jij& Load Cell

threadErr: = AI_ReadChannel32 ( AcqCardNum, nCH, PollRange,
RawCode) ;

RawCodeLC[ nCH | : = RawCode;

AT_ VoltScale32 ( AcqCardNum, PollRange, RawCode, RawVolt-

agelLC[nCH]) ;

end;

for nCH: =4 to 5 do begin //2 ifi ii General Purpose

threadErr: = AI_ReadChannel32 ( AcqCardNum,nCH, PollRangel,
RawCode) ;

RawCodeGP[nCH—4] .= RawCode;

Al_VoltScale32 ( AcqCardNum, PollRangel , RawCode, RawVolt-
ageGP[nCH—4]);

end;

CalibrationValue[ 0] : =RawVoltageLC[ 0] * gTestSensor[0]. Cali-
Gain+gTestSensor[ 0]. CaliOffset;

CalibrationValue[ 1];: =RawVoltagelLC[ 1] * gTestSensor[1]. Cali-
Gain+gTestSensor[ 1]. Cali Offset;

EngineeringValue[ 0]: = RoundTo ( GetEVal (0, CalibrationValue
0D, —2); //L1 Jifk jeds TR

EngineeringValue[ 1]: = RoundTo ( GetEVal (1, CalibrationValue
(1D, —2)5 //L2 Jyf& /s TRHE

EngineermgValue [47: = RoundTo ( GetEVal (2, RawVoltageGP
L0, —2); //P1 ffs & s TAEMH

EngmeermgValue [5]: = RoundTo ( GetEVal ( 3, RawVoltageGP
(1D, =25 // P2 pr st TR

end; //end if AcqCardNum™>=0

/SR AR GEM AR 56 B R 4R o HE SR T 4

if gMainGasValveFlag and gAcqlsStart and gTestIsStart then begin

case gTestType of

3:begin / /4 5 H T 5 %

tPosVal; = EngineeringValue[ 5 ] — gTestRelativeZero. LoadVal; //
R EDRE 2R

if ((tPosVal—gCurTestMaxLoad)™>=0) then

gCurTestMaxLoad : = tPosVal;

if ((EngineeringValue [ 1] — gCurTestMaxDetect) > = 0) then
gCurTestMaxDetect: = Engineering Value[ 1]; //$ J3 & il

AcqCardE: =DO_ReadLine( AcqCardNum,0,2,DOLineVal[2]) ;

AcqCardE; =DO_ReadLine( AcqCardNum,0,3,DOLineVal[3]);

AcqCardE; = DO_ReadLine( AcqCardNum, 0,4 ,DOLineVal[4]) ;

if (gTestMode) then begin

if (not gCurTest3Direction) then begin //IF [f]

if (not gCurTestJudgeFlag[0]) and (DOLineVal[2] = 1) and
(tPosVal>>=gTestCriterion[ 2. Loading) then begin //$i 3l & J5 £
AL RS 8 Ak i > = 6. Som F 45 R 2 B RS

gCurTestJudgeFlag[0]: = True;

gCurTestResult[ gCurTestCircle — 1]. Ordinal: = gCurTestCircle;
gCurTestResult [ gCurTestCircle — 1. LoadVal: = tPosVal; gCurT-
estResult[ gCurTestCircle — 1 ]. DetectVal; = EngineeringValue [ 1];
gCurTestResult[ gCurTestCircle—1]. State; ="1F # il 3’3

RzEditR1. Text; = Format ("%. 2{’, [ gCurTestResult[ gCurTestCir-
cle—1]. LoadVal]);

RzEditR2. Text ;= Format('%. 2f,[ gCurTestResult[ gCurTestCir-
cle—1]. DetectVal]);

RzCBR4. Text ; = CurTestResult[ gCurTestCircle—1]. State;

XSGridResultIncrease; / /#8011 1 776 1E iR 56 45 R 5 A

AcqCardE: =DO_WriteLine(AcqCardNum,0,3,0) ;

AcqCardE; =DO_WriteLine( AcqCardNum, 0,4,1); //Bi &8 1F 7]
)

for i;: =0 to Length(gTestSequenceCnt) —1 do gTestSequenceCnt
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if (gCurTestJudgeFlag[0]) and (DOLineVal[2]=1) and (DOLi-
neVal[3]=0) and (DOLineVal[4]=1) then begin //ZE R}, §ij & 5 C 4R
e, B R LS

Inc(gTestSequenceCnt[0]) ;

if gTestSequenceCnt[ 0] * iTTTest. Intervall >=

gTestCriterion[ 2. Sequence[ 0]) then begin

AcqCardE : = DO_WriteLine(AcqCardNum, 0, 2, 0);

gTestSequenceCnt[0] : = 03

end;

end;

if (gCurTestJudgeFlag[0]) and (DOLineVal[2]=0) and (DOLi-
neVal[3]=0) and (DOLineVal[4]=1) then begin/ /B¢ it 4 48 i J1 )5 .
SE I 5 O AR % s B0 A BR 7 8 0 ieF 0 28 L S Bl £

Inc(gTestSequenceCnt[17]) ;

if (gTestSequenceCnt[ 1] % iTTTest. Intervall >=

gTestCriterion[ 2]. Sequence[ 1]) then begin

AcqCardE ;= DO_WriteLine(AcqCardNum, 0, 3, 1);

AcqCardE ;= DO_WriteLine( AcqCardNum, 0, 4, 0);

gTestSequenceCnt[1] ;= 0;

end;

end;

if (gCurTestJudgeFlag[0]) and (DOLineVal[2]=0) and (DOLi-
neVal[3]=1) and (DOLineVal[4]=0) then begin //#ij¥& & & 5l 3| % FL
A7 G A 1R A AL

Inc(gTestSequenceCnt[2]) ;

if (gTestSequenceCnt[ 2] % iTTTest. Intervall >=

gTestCriterion[ 2]. Sequence[ 2]) then begin

AcqCardE : = DO_WriteLine(AcqCardNum, 0, 3, 0);

AcqCardE ;= DO_WriteLine(AcqCardNum, 0, 4, 0);

fori: =0 to Length(gTestSequenceCnt) — 1 do gTestSequenceCnt
[i] := 0;

gCurTest3Direction : = True; //fZIa]

gCurTestJudgeFlag[ 1] : = False;

AcqCardE ;= DO_WriteLine(AcqCardNum,0,2,1); //5 DO2 {i
1L AT IF R S A L Bl B

end;

end;

end; //end if (not gCurTest3Direction)

if (gCurTest3Direction) then begin // )% [f]

if (not gCurTestJudgeFlag[1]) and (DOLineVal[2] = 1) and
(tPosVal> = gTestCriterion[ 2 ]. Loading) then begin //$i 3} & & &% @
7 J5 B 0 B AR b > =6. Smm AR R AR

gCurTestJudgeFlag[1]:=True;

gCurTestResult[ gCurTestCircle—17]. Ordinal; = gCurTestCircle;

gCurTestResult[ gCurTestCircle—1]. LoadVal: =tPosVal;

gCurTestResult[ gCurTestCircle—17]. DetectVal; = EngineeringVal-
ue[ 173

gCurTestResult[ gCurTestCircle—1]. State: =" % il 3y’;

RzEditR1. Text: = Format ('%. 2{", [ gCurTestResult[ gCurTestCir-
cle—1]. LoadVal]);

RzEditR2. Text: = Format ("%. 2f’, [ gCurTestResult[ gCurTestCir-
cle—1]. DetectVal]) ;

RzCBR4. Text: = gCurTestResult[ gCurTestCircle—1]. State;

XSGridResultIncrease; /341 1 474 52 7] i 56 45 S 5 A AcqCardE:
=DO_WriteLine(AcqCardNum,0,3,1) ;

AcqCardE; =DO_WriteLine( AcqCardNum,0,4,0) ; //J [f] ¥ 5))

for i: =0 to Length(gTestSequenceCnt) —1 do gTestSequenceCnt

[i] := 0;

end;

if (gCurTestJudgeFlag[1]) and (DOLineVal[2]=1) and (DOLi-
neVal[3]=1) and (DOLineVal[4]=0) then begin//ZE i}, {ij #& & 4R
Bl BERCI AR 1L

Inc(gTestSequenceCnt[0]) ;

if (gTestSequenceCnt[0] * iTT Test. Intervall >=

gTestCriterion[ 2. Sequence[ 0]) then begin

AcqCardE ;= DO_WriteLine( AcqCardNum, 0, 2, 0);

gTestSequenceCnt[ 0] : = 0;

end;

end;

if (gCurTestJudgeFlag[1]) and (DOLineVal[2]=0) and (DOLi-
neVal[3]=1) and (DOLineVal[4]=0) then begin //BH4RW AL I )5 »
SIS B RE R O AR 5% ol B0 0% BR AL 0 I AT RE RN Sz B ] L

Inc(gTestSequenceCnt[1]) ;

if (gTestSequenceCnt[ 1] % iTTTest. Intervall >=

gTestCriterion[ 2]. Sequence[ 1]) then begin

AcqCardE .= DO_WriteLine(AcqCardNum, 0, 3, 0);

AcqCardE := DO_WriteLine(AcqCardNum, 0, 4, 1);

gTestSequenceCnt[ 1] : = 0;

end;

end;

if (gCurTestJudgeFlag[1]) and (DOLineVal[2]=0) and (DOLi-
neVal[3]=0) and (DOLineVal[4]=1) then begin //fij f& ¥ #% zh 3| % [R
(AR RS 13N E R = R E DA

Inc(gTestSequenceCnt[2]) ;

if (gTestSequenceCnt[ 2] % iTT Test. Intervall >=

gTestCriterion[ 2. Sequence[ 2]) then begin

AcqCardE ;= DO_WriteLine(AcqCardNum, 0, 3, 0);

AcqCardE ;= DO_WriteLine( AcqCardNum, 0, 4, 0);

for i: =0 to Length(gTestSequenceCnt) —1 do gTestSequenceCnt
Li] := 03

if (gCurTestCircle<CgCurTestDefine) then begin//JT1f #r— % il &

Inc(gCurTestCircle) ;

SetLength(gCurTestResult,gCurTestCircle) ;

if (Length(gCurTestResult)>>0) then begin / /4] #f 1k % o i 5% 11
A6 PR3 B0 18 K Y G 5 R

gCurTestResult[ gCurTestCircle—1]. Ordinal; = gCurTestCircle;

gCurTestResult gCurTestCircle—17. LoadVal := 0. 0;

gCurTestResult[ gCurTestCircle—1]. DetectVal ;= 0.0;

gCurTestResult[ gCurTestCircle—17]. State: ="1F [fi] 2 5

gCurTestResult[ gCurTestCircle—1]. RLoadVal : = 0.0;

gCurTestResult[ gCurTestCircle—1]. RDetectVal := 0. 0;

gCurTestResult[ gCurTestCircle—1]. RState; = "JZ [i] 2’5

end;

RzEditR3. Text : = IntToStr(gCurTestCircle) ;

gCurTest3Direction : = False; //M IF [6] JF 4

gCurTestJudgeFlag[ 0] : = False;

AcqCardE: =DO_WriteLine( AcqCardNum,0,2.1) ; //Fr 5 # &

end

else begin

gCurTest3Direction : = False; //Ht4 1L [f]

for i: =0 to Length(gCurTestJudgeFlag) —1 do gCurTestJudgeFlag
[i] : = False;

AcqCardE: =DO_WriteLine(AcqCardNum,0,2,0) ;
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