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Abstract

In this paper, We describe the ALGOL programming for the unsymmetrical saturation with the

dead zone and unsymmetrical back lash,
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Fig.1 Formalistic extension for

unsymmetrical backlash
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FACOM 231 ALGOL
begin

real K1, K2, PAI, X, DELTA, A, B, C, D, E, F, N1, N2
real procedure S (x) ;
value x; real x;
S:=(((3/40+5 /llZ*xTZ)*x\Z-t- 1/6)*x12+ 1)%x;
real procedure V (y) i
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value y; real y ; N :
V:=3.141592653/2 — 1 /y* (1 —1/y12% (1/3—1/y12% (1/5—1/ (T*Y12))))
real procedure U (z) ;
value z; real z;
Ur=(((1/5-=212/7)*212 —1/3)*21 2 + 1)*z;
K1:=DELTA:=1.0; PAI: =3.141592653 ;
for K2:=0.25 step 0.25 until 2.00 do
begin
CRLF ; CRLF ; Printstring (‘K2 =") ; Printfix (K2, 1, 2);
for X:=1.0 step 1.0 until 10.0 do
begin
A:=(K1+K2)/Q2¥PAD ;
B: =(X—-2*DELTA)/X;
if B>=1.0 then go to END;
N1:=A¥PAI/2+S (B) +B*cos (3 (B)));

C:=N112;
N2:=4*DELTA¥*A/X* (1 —DELTA/X) ;
D:=N2%2; F:=sqrt (C+D); E:=—N2/N1;
CRLF;
Space (5); Printstring (‘X=’) ; Printinteger (fix (X))
Space (0); Printstring (‘ABS N=’) Printreal (F, 5):
if E>1.0 then go to L1 elsego to L2 ;
L1 : Space (5); Printstring (‘PHAI=") ; Printreal (V (E), 5);
L2 : Space (5); Printstring (‘PHAI="); Printreal (U (E), 5);
CRLF;
END : end;
end ;

end
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Table 1
FACOM 231 ALGOL
1v5s26x2 7s8u
end of compilation
K2=0.25
X = 1 ABS N=+7.603310—-04 PHA I =-0.000010—51
X = 2 ABS N=-+3.704519—-01 PHA I =-—5654710-01
X = 3 ABS N=+4.766410—01 PHA I =-3.800619—-01
= 4 ABS N=+5244710—-01 PHAI=-—2.884710—-01
= 5 ABS N=+5.508710—01 PHATI=-2.332310—-01
= 6 ABS N=+5.672710-—-01 PHA I =-—1.960810—01
= 7 ABS N=+45.782610—01 PHAI=-1.693110-01
= 8 ABS N=+5.860510—-01 PHA I =-—1 49061°—01
= 9 ABS N=-+5.918110—01 PHA I =-—1,331610—-01
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" ABS

ABS
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N =+5.962110—01

N = +9.124010—04
N = +4.445410—01
N = +5,719710—-01
N = +6.293610—01
N = +6.610510—01
N =+6.807210—01
N=+6.939110--01
N=+7.032710-01
N = +7.101810—01
N = +7.154510-—-01

N = +1.064410—03
N =+5,186310—01
N =+6.673010--01
N = +7.342610—01
N=+7.712210—-01

N = +7.941710—01

N = +8.095710—01
N = -+8.204810—01
N = +8.285410—01
N = -+8.346910—01

N = +1.216510—03
N =+5.927210—-01
N =+7.626310—01
N = +8.391510—01
N = +8.814010—01
N =+9.076310—-01
N=+9.252210—-01
N =+9.37691°—10
N =+9.469010—01
N =-+9.539310—01

N =+1.368610—03
N =+6.668110—10
N = +8.579610—01
N = +9,440510—-01

N =-9.915710—-01.

N =+1.02101°+00
N =-+1.040810+00
N = +1.054919+00

PHAT=-1.,204110—-01

PHA I =-—0.00001°—-51
PHA I =-5.654710—-01
PHA I =-—3.80051°-01
PHA I =-2.884710—01
PHA I =-2.332310-01
PHA I =-—1.960810—01
PHAI=-1.693110—-01
PHA T =-—1,49061°—-01
PHA I =-1.331910—-01
PHAI=-1.204110-01

PHA I =-0.000010—51
PHA I = —5.654710—01
PHA I =-—3.80061°—01
PHA 1 =-2.884719—01
PHAI=-2.332310—01
PHA I =--1,960810—01
PHAI=-1.693119—01
PHA I =-—1.490610—-01
PHA I =-—1.331910-01
PHAI=-1.204110—-01

PHA I =-0.000010—51
PHAI=-5.654710—01
PHA I =-3.80061°—-01
PHA I =-2.884710-01
PHA I =-2.332310-01
PHAI=-—1.,960810-01
PHA I =-—1"693110—-01
PHA I =-1.49061°—-01
PHA I =-—1.331910-01
PHAI=-—1.204119-01

PHA I =-0.000019—-51
PHA 1 =-—5.654710—01
PHA I =-380061"—01
PHATI=-2.884710—01
PHA I =--2,332310—01

~PHA I =-—1.960810—-01

PHAI=-—1.693110—-01
PHA I =-—1.490610—01
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= 9 ABS N=-+1.065210+00 PHA I =-—1.331910—01
= 10 ABS N=+1,0731104+00 PHA I =-—1,204110—01
K 2=1.50 v A
= 1 ABS N=+1,520610—03 PHA I =—0.000010—51
= 2 ABS N=-+7.409010—01 PHA I =-5.654710—01
= 3 "ABS N=+9.532910—01 PHA I =—3.80061°—01
= 4 ABS N=-+1.048910+00 PHA I =—2,884710—01
= 5 ABS N=+1.101710+00 PHA I =-2.382310—01
= 6 ABS N=+1.134510+00 PHA I =-—1,960810—01
= 7 ABS N=+1,156519400 PHAI =-—1.693110—01
= 8 ABS N=+1.172110400 PHA I =—1.49061°0—01
= 9 ABS N=-+1,18360+00 PHAI =-1.331910—01
= 10 ABS N=-+1192410400 - PHATI=-1.204110—01
K2=1.75 .

X= 1 ABS N=-+1,672710-03 PHA I =-0.000010—51
= 2 ABS N-=+8.149910—01 PHA I =-—5.654710—01
= 3 ABS N=+1,048610+00 PHA I =-—3.800610—01
= 4 ABS N=+1.153810400 PHA I =—2.884710—01

X= 5 ABS N=+41 211910+00 PHA I =-2.332310—01
= 6 ABS N=+1.2479104+00 PHA I =-—1.960810—01
= 7 ABS N=+1272110400 - PHA I =-—1.693110-.01
= 8 ABS N=-+1,289310+00 "PHA I =-—1.490610—01
= 9 ABS N=-+1,301919+00 PHA I =-1 331910—01
= 10 ABS N=-+1,311610+00 PHAI=-—1.204110—01

K2=2.00
= 1 ABS N=-+1.824810—03 PHA I =—0.000010—51
= 2 ABS N=+8 890810—01 PHA I =—5.65471°—01
= 3 ABS N=-1,1439104+00 PHA I =-—3.800610—01
= 4 ABS N=-41,258710+00 PHA I =-—2.884710—01
= 5 ABS N=-+1.322110400 PHA I =-2.332310—01
= 6 ABS N=-+1"361410400 PHA I =-1.960810—01
= 7 ABS N=-+1,387810+00 PHAI=-—1.693110—01
= 8 ABS N=-+1.406510+00 PHA I =-—1.490610—10
= 9 ABS N=-+1,420310+00 PHA T =-—1.331910—01
= 10 ABS N=-1,430910+00 PHAI=-—1,204110—01
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begin real K1, DELTAl, X, h2, A, N, PAI, DELTA2, h1, Kﬁ,_ B, C, D E, F:
real procedure S(x) ;-

end

value x; real x;
S:=(((3/40+ 5 /112*x12)*x12+ 1/ 6 )*x12+ 1)¥*x;
K2: ='DEL’I.‘A 1:=0.5;K1:=DELTA2:=1.0; PAI: =3,141592653 ;

for

begin

A:=1.0 step 1.0 until 7.0 do

h1:=A*DELTA1 ; h2:=A*DELTAZ;
CRLF ; Printstring(‘A=’) ; Printinteger(fix(A)) ;
for X:=1.0 step 1.0 until 10.0 do

begin

N

B:=(h1+DELTA1)/X;C:=(h2+DELTA2)/X;D:=DELTA1/X; E:=DELTA2/X:
if B>=1.0 or C>=1,0 then go to END; ‘

: =K 1 /PAI¥*(S(B)—S(D) +D*cos(S(D))—~(DELTA1 —h1 )/XCOS(S(B)))

+K 2 /PAI*(S(C)—S(E)+E*cos(S(E)) —(DELTA 2 —h 2 )/X*cos(S(C))) ;
F:=abs(N); ’ |
CRLF ; Printstring(‘X=") 3 Printinteger(fix(X)) H

END

end ;

:end;
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ABS
ABS
ABS
ABS
ABS
ABS
ABS
ABS

ABS
ABS
ABS-

-~ ABS

2

N = +2,190610—0:
N =+1.616410—01
N =+1,285110—01
N = +1.067610—01
N =+9,135510—02
N =+7.984810—02
N =+7.092310—02
N = +6.379810 02

N=+3,179010—01
N =+2.541010—01

N=+2.117910—01

N =-+1.815910—01

B b P M M

Printstring (‘ABS N=") ; Printreal(F, 5);
CRLF; ‘ i
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ABS
ABS
ABS

ABS
ABS
ABS

_ABS

ABS
ABS

ABS

ABS
ABS
ABS
ABS

ABS

N =+1,589410—01
N =-+1.413110—Q1
N=+1.272010-01

N =+3.731710—-01
N=++3.131010—-01
N =+42.695010—01
N = +2,364710—01
N=+2.106110—01

N =-+1.898110—01.

N = +4.081010—01

N = +3.536610—01
N = +3.115610—01
N =+2.782110—(C1
N = +2.512010—01

N = +4.320310—-01
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9 ABS N=-44.625010—01
10 ABS N=+4,225810—01
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