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Research on Effects of Accelerating/Decelerating Curve to the
Performance of Linear Motor System
HOU Bo-jie!''? ,ZHOU Yun-fei’ , L1 Xiao-qing'

( 1. State Key Laboratory of Digital Manufacturing Equi pment and Technology » Huazhong
University of Science & Technology ,Wuhan 430074, Hubei,China;2. School of Mechanical
Engineering, Zhengzhou University , Zhengzhou 450001, Henan,China)

Abstract: The linearity speed curve(trapezoid)accelerating/decelerating (acc/dec) algorithm, the quadratic
speed curve(S-shape) acc/dec algorithm, the cubic speed curve acc/dec algorithm and the trigonometric func-
tion speed curve acc/dec algorithm were analyzed. The effects of the later three algorithms to the performance
of linear motor system were studied. It is proved by Matlab simulation that the S-shape acc/dec algorithm is
the most suitable for linear motor motion control system. The validating tests are carried out in a linear motor
with "PID + feedforword control”.

Key words: linear motor; accelerating/ decelerating curve;impulse; positioning accuracy;high speed/accuracy

1 3%

HEBIBTRARE . BME.SRE. €
PSR EB BB Z M ABE AR
MENMGRY ., AREATRERE. AKEH
MHE, SR ML SRk SRR R
B OREEEREn T MR RGN ENE.

1%l T B AL (CNC) 5 fa] R 42 # &
G, B TEHNEESSHERERANE, —#
RAEE PID # , HHf#E r AR A — KE B
2% (BB s £2) BT W R SR . {EXT H& i
BERERESER ARG, BT & ESE R
RREAR X pb o e A AU B /D v i R R 4R

EL2WME - BXARF RS YBIFRH (50775088)

BHEIEEN LR, EEE CNCH] HRA
B — UK PR O I T R 5 S R R I A
IEERAE, X RET AR RO R E T, 48
BLKER, HWEAR T HLBIEHEHRR
MR R,

235 TR — UK T R S e L — Ok o B
(S 2 T B 2t £ - = R BE P o it 2R LA B
ZARPEE T FEE ML ET T 2E 5, X 88
THEREME iy (95 3 749 o ook B ey 4% %o L 4% e LA
AR 2 ¢ fin / 98053 i (6 Ao BB S L W S S5 RE i R
#HATTHF. FIA Matlab (FEEH S &R H
A B8 F B4 32 3042 i R 4t i i ol 3 i
&, IFTE LB YA AR PID {7 R £ # L8

EEMN BEHAON963—), 8,8+ 4, BIH#2, Email: hbj@zzu. edu. cn

76



BOXRFABRENEAASELELNARBES GHTE

VA 20105 H404K £ 11 M

& E#TTRIEL K.
2 ARENARERFENS

HEHRYLIEN, K3 72 FERZBILK
N F MESEN F %, BLREVIEEEL
HTAERKZHREME 1 FUR,

fnE e

AL
W NF

HTF(EEm)

Encoder

BERBHIF,

7
lllllllllllllllllllllIIIIIIIIIlIIlII1
EFRAEE

B HREWNHFRHHH
Fig.1 Analysis of the rotor of the linear motor
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Fig. 2 Block diagram of the linear motor with air bearing
3 F Ak W&o

BEYAEEE, E LB FRE,
W 2 55 HAH I 6 4 7 A TR 55 KB s BE IR

35 BT 7= A2 AR R B ot 53 R b o AR S WY v
ti. HEEMLES, MR MERA R,
R R A BRAE , 51 8 B w5 B/ , SORR X F v s
WoE S RULE AN

EEHER P, E AN RERKE — KR
B RKEEME . SKEFMEN=AEH
EEMEK. TESINXEM#HT.

3.1 —REETFHPEE £k

TEZAEEERP NEE o« HEBEE v
R B B B — IR R, T B R PR il 2R 2
IR BMNHRBIE"FRERERME. B3 Frng
AT EEGMBEEMEEML. HE 3
AL %R A R R TR S R 42 3 A4
X B, BV B 1 B A B, N R R
QI ¥ EV )

@ nsx HEBD
a={0 (E#EED) 4
~ Aoax (U 2 B

A maxt (FEBD

v={ Ummax ({8 3 B (5
Umax — @maxt (VR BE)

1 2 (4) W H < n i BE AR FF B IR AN R R
FIRFIEE R BT B =R R, 0 51 B MO~ e AT
0~ —amx IR , X B BN R K - Wb i, 55
KRz BHERGEWEG. DL . EEESHEHN
HEHBEWNWREFERDHEH—RKEEFREEMLE .

a/m.s?

1
0 ! Tus
vim.s”
s - tHEs DN S

1] t t s
Bl 3 I e A0 o BE | o E i 4R

Fig. 3 Acceleration and velocity trapezoid acc/dec curve
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Fig.4 Jerk,acceleration and velocity of the S-shape acc/dec curves
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Fig. 5 dj,jerk,acceleration and velocity of the cubic acc/dec curves
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of the cosine ace/dec curves
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Fig. 7 Comparison of 3 acc/dec curves in accelerating time
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Fig. 8 Comparison of 3 acc/dec curves in positioning errors
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