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ABSTRACT

This thesis presents the open-loop stepping motor control by using velocity profile technique
for position response to positioning times can be reduced during point-to-point move when
comparing either constant velocity which is in pull-in torque range or linear acceleration and
deceleration. This ~method found appropriate acceleration and deceleration capability from
dynamic torque characteristic. The appropriate acceleration and deceleration is called “velocity
profile” , which is exponential acceleration and deceleration. The velocity profile can be known
accuracy switch time to generated pulse signal applied to drive circuit in each step which is solved
by numerical method. The maximum frequency is higher than conventional method and without
loss of a step which increases efficiency in application of open loop is near close loop control. The
merit of open loop control is simplicity and low cost. Microcontroller number 8032 is used to
generates pulse signal for drive circuit. The driving pulse is generated by software programming is

flexible more than hardware when the velocity is varied.
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2.2.3 msilmemesilszianlavsa (Hybrid stepping motor)
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2.4 Juumsvvaadilaemes

gﬂ!,mumﬁ‘ffnw%miﬂs:ﬁuﬁmﬂﬁmﬂmﬁ (Mode of excitation) 7D MSIATIAY
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2.4.1. M3VuuUAszduniluna (One - phase excitation)
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ar v £ o é at s U ad
Wumstunpuswnszualimaveswsmesuvuniaaaaunumseuuvasads 33
¥ » » ' ] ' ' 1
ivzilumsndsuinuusiimadTavilivaauaadvewsainegialanlaniia - uaziyans
v n!)’ o ’q a : 1 ' =) -
pansznammiae It iswanamlzmsvniursumvasds muunsn  eusaiamae

Y 3 o A ¥ Y [ =
WUDININLUN2 "'h"nlﬂﬂ‘Hﬂlzﬂ']'i"lﬂFJﬂ‘i‘é;’LLﬁ‘lﬁllﬂlﬂﬁﬂ\m'ﬁwﬂ 23

P ) = o
M13719N 2.3 HaAIn1suns zklﬁklﬂﬂﬂizé’u?fHQlﬂﬁﬁﬁUﬁﬂ»II‘NT;T

step wlafignsonszua

K ¢ ¢ 01
1 0 0 0 1
2 0 \ 0 1 1
3 0 0 1 0
4 0 1 1 0
5 0 1 0 0
6 1 1 0 0
7 1 0 0 0
8 1 0 0 I

ARV (cw) | €
AAN VLN (cew) >

38047



18

@ 7 J
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NNTUMIFINAIMTES NFYRIUNRATATUNITN (4.46)
Aty =t, =t (4.46)
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PnmsAnasinanannsoadilanini¥eeuiinnesiimsfisienaaeg
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143tap lengihiradian
-loud torueihm)

Al=integration d(M/Tm(f-t

t1=1"j*A1

A2=integration ~d(f)/ Tm{f)+tl

2=1"j"A2

Tmi{f)=f(f, T)=approximate torque function
t1,t2=times for accelertion and decelertion

[

accftotal=( freqstart :+1: freq ]

accttotal=[ ti(freqstart) to ti(f) ]

decf=[ freq :-1: freqstart ]

decttotal=[ t2(freq) to t2({fregstart) ]
acctime=accttotal(freq+ 1 )-accttotal( fregstart +1)
dectime=decttotal((freq-freqstart)+ 1 )-decttotail(1)

B

tmo=initial constant of torque function
to=t

aMta=siope constant of torque function
ali=acctime

dti=dectime

M=ireqstart ;start frequency

f2=traq slewing frequency

/alfa)
xt=xt+0.000001

dst=(tmo-to/alfa)*xt+(g-(tmo-to/alfa))*(1-exp(-(alfa/i* 1) xt*((j*1)

—

v

9=(tmo-tofalfa)+{1-(tmo-to)/(f1*alfa))*(alfa/
(DM(1-exp(-(alfa/j*1r1))
ss=(bmo-tofaifa)* at1+(g-(tmo-tofalfa))=(1-ex
E(-é#hiﬂ)'itl"w")lﬂh)

64

ddt22=( 0 dtt}

for i = 110 dss.

ddt2(i)=ddt22(i +1)-ddt22(i)
decf2(iy=1/ddt2(i)

plot graph (dt, decf2)
dec2f=deceleration

frequency
dt =times in each step

v

ass=ss-1
dss=dss-1
avv=[acf]
dvv=[decf2]
n=number of step to move
m=ass, o=dss
f=n-3/2,p=0,x=0,slew=freq

st=(tmo-tofalfa)*t+{g-(tmo-to/alfa))™{1-exp{-(alfa/j

*)*at1*((j*1)/alfa)
t=t+0.000001

o e

fori=1%toss

2(i)=tt22(i+1)-tt22(7)
acf(i)=1/t2(i)

"alfa)) = {-alal{PIV(1-exp((alfal)*1*11))
{1 alfa/) 1) "ak 1 ~{(/*1)/ aifa)

71 4.7 nama Tadnsnmssunnum s Idveamsisaazminennuisa
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ass=ss-1

dss=dss-1

avv=[set of f to acceleration]

dvv=[set of f to deceleration]

n=number of step to move
m=ass, o=dss

f=n-3/2,p=0,x=0,slew=freq

aacfre(=e(i) ]

[ dddire(in-o))=c(i} |

et(i)=1/c{)*1073

T
no

[ mt)y=et(i+tet(i-1) I:r( :)
yes
aacfre(i)=c(i) ]
2 I i Mkt W 2
no

[ ddcfreli{p-a))=c(i) ]
Y

[ et=1ci*i0~3

[ at(p=et(i)sm(l) |

t2=[0 ttt],y=[1 to n)
cc=[0 c 0],t=[0 ttt ttr(n)]
plot velocity profile(t,cc) |
plot position times(tt2,y)

|
aacfre(i)=c(i) ]

[ ddcfre(i-f=c(i) ]

[ etly=1/c()*10~3 |
e

[ ae(=et(i)+ttt(i-1) }—b@
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Abstract

This paper presents ihe open-loop stepping motor control to positioning times can be reduced
during point-to-point move when comparing either constant velocity which isin pull-in torque range or
linear acceleration and deceleration. This method found appropriate acceleration and deceleration
capability from dynamic torque characteristic. The appropriate acceleration and deceleration is called
‘velocity profile’ , which is exponential acceleration and deceleration. The velocity profile can be known
accuracy switch time to generated pulse signal applied to drive circuit in each step which is solved by

numerical method. The maximum frequency is higher than conventional method and without loss of step.
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