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Development of Multidimensional Auto Coordinate

Measuring Machines Used for Crystallizer

Abstract

I iron is an I-shaped strip steel. It is abroad used in steel structure both in civil
buildings and industry constructs as its excellent performance. I iron crystallizer is the
mold in billet production. The precision of the inside and outside dimension affects
not only the precision of I iron billet, but also the production process. What's the
worse, molten steel may effuse out causing serious accident. 8o, in order to measure
the inside and outside dimension of crystallizer, we design the measuring machine for
Ma Steel company.

The coordinate measuring machine using close industry local and the working
environment of it is very bad. It calls for that the CMM must have very strong
capability of anti-jamming. So, the driving and guiding system which have very good
performance are adopted. The lumen dimension of measuring object is very deep and
the shape of it is especially. So, the mainframe also can’t adopt the tradition movable
bridge-type structure.

Because the working environment of CMM and the shape of measuring object is
especially. Mainframe adopts L bridge type structure. The coordinate measuring
machine is a rectangular Cartesian CMM. The rectilinear movement of every axis is
achieved through Servo motor drives ball screw pair bringing with the slide carriage
to move along the spherical guide. The three dimension movement of probe is
realized by the rectilinear movement of three axes: X, Y, Z axis. High precision touch
trigger probe of TESA is used and the three axial displacements are measured by high
precision grating, Industry computer control the running of the motors with servo
motor control cards. The functions of motor control card are secondary developed in
Visual C++ 6.0 and the complex control of probe movement can be realized.

The 21 geomeiric errors in the moving processor of coordinate measuring
machine are analyzed in detail in this paper. The mode] of probe center relative to
reference coordinate in the base is built by transformation matrix of homogeneous
coordinates. The 21 geometric errors, which have great impact on measurement
accuracy, are separated through experiments. Measuring accuracy is improved by
means of CAA. Manufacture cost doesn’t increase and program design is also simple.

The program of auto measurement, path layout and data processing are compiled in



Visual C++ 6.0. The measuring objects of this machine are special and with low
requirement on environment, low cost. It can satisfy the measuring demands of

corporation.

Keywords: coordinate measuring machine, measuring model, error analysis, error

separation and correction, serve motor drive, software program design
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nRF401 {7 8 & 5 F o0 B 2-33 Bizs .1 BN 20 B3 — 4 4aMHz 11 &R
4 M-I B iEE R, 5, 6 HAME—A VCO BR, FHRIE 4 B
BEX 1.120.2v: B RI TR RH IR, HEN 22kQ B, ThER K.
BAEMFLH VCO1 5 VCO2 BRF LHIEEN%E 5.4mm.,
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nRF401 fE A RS Mn, BFESH oMWA., £ nRF401 A EHH
WHES, Z2EDRRKE, EFBRERTH . ELBERRR, K&
BEWEIES, B nRF401 A BMBEERAERLR, 29HFRAR. A
10 B H .
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B 2-33 nRF401 5 AR E R

nRF401 F=F T/EHER: KERX, RELANSEFER. #EHEX
T, REAWHET LEERMNE. HAOBEREGEED TN 433, 92 MHz il
434. 33 MHz. nRF401 ) THEH AT 3 M5 E,. 252 TXEN, CS
A PWR UP. HEULw@E it 8 5 Ml 6] nRF401 A TR, fEHATEK.
KA. FRHE—FRE, FUXNLERF. BTFTTLEGHARLERALE
%, NMEAZHEXKUWER, RAVULTEMNRSHREHLEK. £ 2-1
i nRF401 M THEEAR H5#EH A .

# 2-1 nRF401 1 TEE AP HIT R

A e J5
TXEN TCS PHR g A
0 0 1 1 i
0 1 1 2 #=i
1 0 1 1 Ri&
1 1 1 2 Ki&
% X 0 X e

NRF401 S HEEMRBEREREDL RS2I2 GHBFEEHEES PC #
BO&E#H, PCHLERBFREENBH &GS, REBTAKRBENANES)
B REEEiES. B2 s EsEER.
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X S L S T RERRLT
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FH BT E BT 5 £ 318 0T Tome

P BAHRET R AR
BEYLERRTE FIEAHBR
St ERAHEMN.
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AP RIEDREY S O ki
SHEN, HENANERBESE
B W, RIEBIRFEHE
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B=E WERRESEER

REFTBSBERARAAKEELMEEHALAR S, ERITLER
MENBHNRARE, REXAREEFECIXERENMREENS
W, FRENREAEREYY. ERRAERNBRANEHBERY
(IREA B REMNEEML), REKNUUBHESNEHBIRER
EHHFRY, REFASEERAREETHERIASHOES, NEE
HEEBHOMIFERERBIRTRAAGHNREEYE, RERINEE
BEARECESFEYNERTR, T U—RKMIERE, REMRE
REBEDCEREEE, AFEENLAMME.

ARUAMRARENBEBCERARMEMBENE, HESEHUE
PR ENSRERRITTHASN, 2E4AXTEOREER, W
W BRI & TR EHAT 08, MHFREERLBIMENEEBE
MBI I XTI BRI R AT 4T, NERI B BRATE T % 0
AT

3.1 MEALEEE ST

ERBEERTEWER AN K LN KBEERNERSE, W
ENHABESHNBNEEZZHRANENHNRRE, BWNENN
ERENEHZAREZ, MEAFENERENIERNOEMNEN AL 1R
Zz (MAUBVNAGRE, HkiRE, BHRES) NS NEEHEREEN
EHER (WMMBHE. BHBRE. HERERFLE) SIENRE. &
WEK &= ZW AT A 31 Fiw,

311 JLfRE

BZHENETERLER, FRXEFRNENFIRGN LTHES
Mk, A3NBIHHFEE FWEE, TUMLHTREY, HE
I8} 12 B B £ 8 BT LUBGT 3 R ERAR RZ W . B T BN 7 LA
THESERRE, EMEANENIFEBRETNE LE, X—B2
ERALERE. NT RS0, MAETEABEHTFRALEN. HE
BRI 6 TR E, WE -2 Fiw, Bkl ks 3 ML g
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BT 18 RE, RN 3 MRMHEEZRAERE 3 HEERRE,
Ul ZEFMENREE 21 MILARE. ATRESREEZILARE
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3
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MBHERE

B 3-1 WEHREBE M
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MY MM ZmELERERR

a(x)« fx)s y(x)—5 51K
X MEHNEYE. B, BE
RERE

SV E.(¥)~—Hl ¥ BN
IBRInEKEREAY

a(~ O~ y(»——45 3
HIF Y M mERE. Wm0, w
BiRERK

82y S (n—KiF ZHE
B XY MELEREGHR

¥

S 3HABEL MEFE SN BERRE—4,. 0

3.1.2 fliiRE

407
z

& . 4,00

&
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B
% 5,09
- a(y)

i

7

W32 YHBHFENBLERE

a(2)~ P2~ y@)——2 B A ZMEBEINHEE. B0, WERER

G,

™y Y

MR ERZWUENMBERENEERE,
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ZRMENPXAGREERTL, mERAMLERMITHN, L%
BB T, WLABELE —A B S B RT R 6 R = &
i, BMRHELE, XHEWHE. MRAMLRERHEAENEN.

WLZHERWE -3 R, BT

Mokt EFAEARE, AEEHR (), |
nEEg e R TR Ln e, |l
RFT SU LA R ER s D) R ||
HEHERT, MAFFEE— TR, Bk "

Rk, MW BB R T, ks
Ed—BIFERE, FERURRES,

X —TRR Ak MR GTTE. AT
WBEERHEE D, RENERNS
ERERLTERE Ak, FER
o [F] 2 £ 45 9 R TAT RIS 1, TG 3]
FEREIR 2 FA SR B AR T M 3-3 kRt
WA — AR, BR—ENEEE, WilkEiEs), KB
WATRR, M EmiiRe.,

WE TR, Bk RFE R o T AT, RFEROERe
B, EXBP, EHARTEOMFRRRT &, BLEENH
R BARE R ER d. 2R B KRS A e, BT
HHELBRLTIRNERE. B, WFOEKEMEEMNTKETEL
. EERROEMBHEMEY, ERNENEHAX, TAEHME
WML PR B 3, S T AR A 0 i R S 7 R A A
BRFER S AN RIS, XA R T AR R AR .

ML ARFAF AEFEMNRA—THSH, FANBERERR, XHL
ML E R, THORRERE R E R MR R R T A, 056
LBRA., MERLBORFAEEM TARDY R XHEMEALEMERE
SHMME AR, WE -4 R, ATSESRHUHFEERR.

BT R, Rk AT MR TR R, 3 AR T AR R AT A
g L) (W 3-5 FiR), CHEERRMSLA MR E. TECRME
B, FEEU RN TEEE, REEsRRt LBREkHEE.
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ELFMENF, HEREATRAN, TEREWEERSH:
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HENENREHESESHN, ENOELEANZLEAEZERERE
ik
Pk BT AR BGEL,
MEHBIRNER:

MENAAFHRERIRNHKN AT LR
MERE £ REASIRNER.

B 3-4 b EALNE SR &m R & 3.5 MFF AR
3.1.4 Zh&/RE

WENEAREETHE—HUSHEHETHN, HBNERRES—F
#, EHEMENWIHERE. HUENNSRENTREADHERE
MamA, RREKHLKR, AMI—BEAAMENTHEEEBSRLT,
BERER D, WEABAGT. WAKREWHEBRFMEIRDY T EHAE
BAEEESR, RENEBEELRALFENENN - MREED. ARHE
NEFERE-NEREOELHK, EARNSRENTENBHENE
2W, BROBSEERELRHCY,

HRESHUBRENEWS @ /UTRER R G2 R ER MR,

32 REBIERE AR

RECERARRET LHEMEN R BHEMER, WTHENHFRITHE
SE. BEESE. GNER. HEER. EREE-E&HTEM, £
RASRERER. XELAGHBENT:

D BHSENHERY. REGENRSELY, R FHAELH
AR, RESARBIEUNNEE, RUBIBBMNBEESR. Bar, W
BULPBT ZNRAME LR ZEMNEIE.
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D) REERELARRKRE, HEEBREFFPSEERS.

3D EARRHNEPREYS, uRRELELETHBLERRES
EREE X,

4 RERMEAD, LALZFEHE.

3.2.1 FrIRAL R AE R

BB BB ERR ST HEEN N aEEANERETEN, N
FA % U A8 b 390 7 ST SR L B ) A B 1291,

Bkt E-—-SHBEBTLUERR
RAKAUBRAG LS ESNEHE z
EHEMEAMBHERBAEFRZ AN } v
23 8 38 2 of R 5 VR AR AT R B 5B PR O —
B TAEHERFE, mE 3-6 5 o
ToEEMIFER oxyz B TR I TR
ER—FHARR XYz, FALERN
FERERLIFRFHELIEA (x,¥.2 )
B RSEALRER x. y. z Mgk B30 FRARRRNTER
HENNIa. By .

SHBANFREREN (AETBAIER) £ 4 444 5 EAK
AAT:

o — = X

)
0 &y &y X
]
€y Cpn Cn Yy
)
5 O L&y Z

0 0 0 1

HPC N oxyz BIFEAEX F oxyz Bt R A K e,
Cxpyonzy) BN 00’ BB RE.
MR RN TRBRRTE 5,2, WFBEFIREHRER D H:
1 0 0 x
01 0 y
0 01 z
00 0 1

BRSNS =R a. . vy ARNMREFTRERELRAR:

T=

H =Trans(xy,¥y,2,) =
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1 0 0 OYosf O snf 0Yosy —sny 0 0O
C ose ~sina Of 0 1 O O)siny ocosy 00
0 sina cosr Of-sinf 0 cosB O] 0 0 10
¢ 0 0O 1A 0 0 0 1A O 0 01

ATHEHElcosaBiBAca, sinamEHsa, HEFABR. WRiE
HPMEIFEED, BhcosafiEilH 1, snaTEMKFa, B EAE
TEEFRMELLE 0. Bl LR MM BE ROV S 4E:

R=Ror(x, @ Rot(y, ByRot(z, ) =

cfcy ~<f-sy s 0\ (1 v B O
_j sspoyvoasy —saspsyreacy sacf 0p |y 1 a0
Rt(xaper(y. fefez.)= —axsPcy+sasy cosPsyrsacy cacB 0| |8 @ 1 0
0 0 0 1i0 0 01
3.2.2 MR BHER

EABRMNENSHERRE, BEZRMGARIREHEMTBN, HE
hTEAE R ERIREN—KI

BB EREREF
REHBHBENNAERE 2
BHLHE XL, W
B 3-7 fion: HFohy
MO BLL, oX x HHZE
R, 0,8 z WEI T oL,
Cxupnz) A x BT E AL
TR EZ %MK A
00X¥oz, F K1 M F5
(xy,¥5,2,) 0z B BAL
TR R or,yz, Bl [T
AR, (x,p,,2,) ARk 450
B TE B FR R o,x,y,2, ¥y

WA, (x,,9,2,) AW %
kP OERESE LR [ 37 WIRHE B KA
0oXo¥oZ, FHIBER. AT

BE (x,.y,2,) LDABTEHTFHRIEELHEER, S Fo,x,y, 2, 5
0,x, Vo2, RIEHIERE AT, YIRE o,x,y,2, Blox,y,z, MEBRBEERT,,
MR 00,02, 8l 0%, y,2, I RAEE AT, . WALKR R o,x,y,2, Bl 0x,y,2, 8]
HBMHBEEANT=TxT,xT,,
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L =Trans(6,(3), y +A,(¥),8,(¥)) x Rot(x, ) x Rot(y, B,}x Rot(z,,yx Trans(a,, b, ¢,)
T, =Trans(x+ A, (x),6,(x) +x-8,,,8,(x))x Rot(x,a,) x Rot(y, B, )x Rot(z, y,) xTrans(a,  b,,c;)
T, = Trams(8,(2) +2-0,.,6,(2) +2-6,,2+A,(2)) x Ror(x,c5)x Rot(y, ) x Rot(z,, ) x Trams(ay, b ;)
R, (a,b,¢) A8 5R 0, x, ¥, z, BRAEE Y Bl BEies: o0 i e 445 R o RO 44R,
(ay,b,,¢,) AREER 0,x,y,2, BAE X BB MR PO BT E 45 R P rIAER,

(@, by,0;) HAKRF 0, %,y 2, BAE Z BB EEHER 0BT AT F P 147

G Gy 4y X, 1 00 o.(») 1 -y B O
T=];XT2XT;= €y Cn Cpn y,, _ 010 y-l—Ay(y) 12 1 -a, 0
Cy € Cy 2 P 0 01 51 ( y) — )B] a 1 0
00 0o 1jl0o00 I 0 0 0 1
1 00 g1 0 0 x+A(x) t -y, B, O
010 b] 010 5y(x)+ x 'Qxy 7 1 —a, 0
001 001 6,(x) -B, a 1 0
000 1)loo0 o0 1 o 0 0 I
100 4a)100 8@+z6,Y1 - A 0100 g
010 b2 010 (S;(Z)-i-z-gyz |4 1 -, 0llo 1 0 b3
0016|001 z+A@ [-4 & 1 0001 ¢
woo 1000 1 o 0 0 10001
BEUIHBHMNLFTLENTEESZELFROALIFEREX S5

X, =x+A ()+3,(N+0()+z-0, +a +a,+a,-by, ~by,-by,+cf +c,p +
B +(B+ B e +2) (7, ~1—;r2)(bsv+c§'y(z)-pz-t‘;‘?ﬂ)—(‘b2+c5'y(x)+x-BJU,);/l
Y, =y+A, 0N+, (x)+x-8,+6,(2)+2-8,+b +b,+b,— o~ — o +ay +ay, +
ay;— (@ + Mo +2)Hy + 1 M@ +8,(2) +2-0,. ) (2 +6.(x)) oy +(a2+x)y,
z,=z+A,(2)+6,(x)+5,(0) +¢ +oy ¢ - a f —a fy - a fy+ by +ha, b +
(@ +a)b,+8,(2)+2-0,) (B +B,) o +5,(2)+2-6,) +(b2+5,(x)+x-8, ) -

(a2+x) B,
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3.3 MEVKIAHE RS

A0 ST 567 0 20 4R 0 o R LR K 08 2
MERHE RN, REREOROIRRE S THEE S BOKD, B
e ST bR B BLO AT, b ST R AL 60 R
,&%{356?}9

D RE IR E R

BT &TLAREREME
FOBE RESRUREE (1
B 3-8 HEA Y HEEFHRE  om
ERMHEORERABETRE
ARG HmES R, RA B #¥
EHE AHERTERENNE
TWEEN Sum, BEFERENE ool
ROEE N lum, S REENS TS
BRGEEN S AD BERRE  ©

M B TREE R 10 A7, 38 YHESFERESEMEHSE
EHHERIREELS N T us u,y v,
£ 3-1 BRULRERBRYEE:
aaT X y z
XHERTHEHEEZ  A(Y) 1 0 0
XHYHHEEZERE J,(0) 0 1 0
XHMZaBELERE 5.(x) 0 0 1
XphasERE a(x) 0 —Z—C ~ 0y —C y+bh +b,
XHmmgE B(x)  z+g+o,+e 0 "0
X MRIZEE #(x) ~y-b-b,~b, 0 0
Y BB RERE A, () 0 1 0
YHXHELZERE 5O 1 0 0
YHZEREEERE §,0) 0 0 1
Y Hi iz = a(y) 0 z-0,~ 0y b,
Y WEHRE L 240, +0 0 0
Y HRERE r(¥) ~b, -5, 0 0
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ZWERTRERE A,(z) 0 0

—

IHMXAELERE J5.(2 I 0 0
IHYMERERE  6,(2) ) 1 0
Z BmmiRE a(z) 0 -, b,
ZHmERE B(z2) e, 0 0
ZHEEIRE 7(z) -b, 0 0
XY $h % H AR B 4, ~y-b,—b, 0 0
YZHBEAERE é, 0 —z-¢, 0
XZHBEEERE 4, z+e, 0 0
X ML HzhiRE d, 1 0 0
Y m#kERE d, 0 1 0
Z Bk B iR #E d 0 0 1

"= ﬂ Ef . ‘juf +z el +e2+63V 1 + (v +BI+ B2+ B3V 0 gl +(z 2+, +
VSl Ve2esdtu) vt e 458 (4 B2+ B3 S +(z+
_ [0.005" +((z-260)° +(y+1820) +(z—430) +2110° +800° -+ 2040°)x5/3600(/180)
w\[-l{(y+2110)2+(z—800)2)x10/3600x(7r/180)+0‘0012+0.0012

2{8}12

-é;;- =

i
&

, Jz:f +(z+el+e2+e3ul +u’ +(z-e2-e3Vuy +u +

cFul +(z+3Vuy

_[0.005% +((z—260) + (2 ~1170)” +800%)x 5/3600x (7 /180) + (z + 800)?
x10/3600x {z /180) +0.001* +0.001°

1 2

Oz
Uy = Z g

i=1

u? = \ful + (p+bl+2  ud 4 + 2w F ) + b3,

= \/a.eas?- +(p-230 +70% + 20401)%(5/3600)x 7 /180 + 0.001 + 0.001°

B39 AREBEIBHZLFHOTIHTEIER, NEDPTLE
XM AHEED YZ BIFENERE, BXY 27um: Y HBOTAHIE
HZBFEBRES, BRY 2um:; YHETHEEN Z BEMNEH,
&ACH um,

2) SHMPMEROMNBRABEE

EREENRERIMFHATS, AL HANLEEREAE
B, BLEAH ARTELE, BEHBYIENMNERBEESER:
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U, =0 7; _(n—l) =1lum
3) B EHURET R B R EH:
U,y = Sum u,, =3um U, =lum

EHRESEMIHEESTBy (i=1. 2. 3. 4......24) HERY,
MHEXEEANE, AR FHBEE.

U, = Jug® +u,” +u =27 +407 +5F = 48um

u,=u vu, ugt = V1224227 +3% = 25um

, = \fu? 4 =VIE 112+ 1 = 15um

BEEHEFr=2MEHMBERIHER:

U =k, =%um U =k =50um  U,=hu,=30un

MEBATHREEAEBAOBAERRIUEYE, TEHRE: A
REMEBRRMBILEKR, MEHTFIGEHNEERE, ARREDH
MESHEAE, RRARRESIEMITHAESEELTR: BTERSNEE
THEETARITHGES, ENEBNNEEBEHTEERS), FERTHHF
£ 55 M et 9 B P AR R PR B, i A Sk Bl .

Brxfh B, REUTHERRINESE: 1. AENEEHR
W, MHRERBHGEN, REVERNE, \TEESREBCHENRE
SEMEEME. 2. BN SR EE, ERWFRE, ARk EE.
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FUE WREHRENER

FREFEMNMERENZREES—F, WENENRWEXHE
2 A RERMMARE, QAT EEL#ETRN.

4.1 JLERRERR T

ZHHENENN 21 HAARENIBTEERNABEANESIE
U

B TG B vk A R R R T R RO A 88 X T B L A BT L AR
EZHTRUIE, AFEANKS, RERTHRER, TEHRAEHHR
BREE, ZRMSLE 21 BULERERS, THREHSZEZSH, kE%
AMWMBZ W& RMRE, FHEHTRESGE.

GENEERBENBREEIHFERUSEMEHRIZREMELRR,
BLUGEHEN LS ENUBREMTREBENETREREE. AER
Eif, REMBNAESRE, EHUEIHBILTENTERSSHER
RE. ANIRBERAMAEN, RAELE (HRE) ERTENHIE LK,
BRAFEATENL ARFRENHEE. REGSRENUETED K-
KM BE. —HERTNE. BRE.

AYRBEBTRED>E L. REVEELARED L 4K ENRE,
HEHREEHRE. AREBHERENEERERE.

411 BAORENIE

EMREMNSBEFETH AWM, —HERLCTFHNEEBEMNRE
HESXAKEKER: F-WRESERSTYEEHRTHE.

ELRBE-HFEIBEMRE. WTREHE, BEHBYHKA
B, BEmamRyRE. MEE 25T IH%E 4 8o R E RN E LK
BHeAE—&E NEABREEeERRE LFEZ —BI1ED) . XUMEXT
HWHAEX, YHEMREMREBENE 4.14-1 (2) i, 78 ZHEMR
ERREDE 41 (b)) iR, 2EEVRENTREIEER®ME 42, 435
i

MEH, FHHEHE Smm 75 FEEERAUIRE T O EUE,
FHHEREEMES R X\ Y. ZEHNENCHNREREHRARESR
PN 4-4 FiR.
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R THEAUE Z A HZERBME, FhIES R ELARK
AETHRECEMNEEE L (FENE 47 () fiz), £F 214
EEENHARNBESHENRERACEMEN ZHBE L . MEGO,
BbUmAYME, MEMREFURALXA. 28 Z HEHHMQRER
ERBEEME 47 (b) Fin.

A EMEXHBREXMON, FaBEXEETEMEBNER
E (B4 FR), BEMEEREEEREL. BENSNEDEARK
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HEZHEOMW. REAFEZENHL Smm HEAWHIRXETEY
B, ZEAMEBES K, METHEHEZNPERNBZEMER, D
HAREMMERENEW. X, Y. Z SHAHORREREHZNE
4-9 7R o

2) BEARENDE

ARFEFXMYHPEBLARETURAKFLORME, LB E
HEHzuREAEED, ZXXRARENENTE (A 4-10 Fin),
T-ERMAEFERLE, ZHAKEBENRHE —mBUHN, £ Z2HER
MNTFREEs), CRVUBNN~EER(D. HRICERLPMESR, RE
ERRRLNERBETEY, FABERETPREOEE, #HLES
MEERFCHM L, ERAHKA - HERG) . BUWERANED
Bk S AR

R(zy=a(2)xI+8(2)+ 84

R(2) = —a(2)x1=8,(2)+ By e

FHEARRAHREN ZHONEERRE.
R(z)~-R{(2)-25.(2)
21
5.()h ZHTEX FANHAREE, 5 AER FRNNREME
BRERE.

af{z)=

413 HEEEEDHRENIE

BEERENRENSAERRZVER —HEzdBEPEANTERHE
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a) Bz

8164 start tr move(AxisNo,Dist,StrVel,MaxVel,Tacc, Tdcc);

_8164 _start_ta_move(AxisNo,Pos,StrVel, MaxVel,Tace,Tdcc);

Heb tr RIRHERTIEE), ta HAEXEE;

AxisNo RAHS, WO X4, 1AYH, 28 Z4%H, 3HUH;

Dist R=MNBE, AREME, URFERT:

Pos RN MARE, BRI IZMIENEFLIRE:

Strvel X7 LR 3 E

MaxVel RRABKEHNEE, FEUFRIETHERE;

Tace 75 M\ B ) 18 FE i id B & K& BE BT A B e )

Tdce % 7~ A\ B8 X 7 FE ok 2 ) /3 3 1 2 A R Yt 7D

ENSYRRA, EHHMOMEE. BEE. R/ % B RN R ]
Bl AL AR ZREREE, FEFHBHERTSEK.

b) WHIELE)

_8164 start tr move_xy(CardNo,DistX,DistY,StrVel,MaxVel,Tace,Tdcc);
8164 start_ta_move_xy(CardNo,DistX,DistY,StrVel,Max Vel,Tacc,Tdcc);

Hebtr, ta, StrVel, MaxVel, Tacc, Tdec B& X L;

CardNo hEEhiEHI R HFS, —RERIAN0;

DistX % X (B &, LUK ERT:

DistY & Y A BE, UKHERR:

PosX RRMARME, ERR X HIZZI1N B i7L5R1E:

PosY R A bRfl, ERA Y HIESIH B IR ALYFE:

AT LAR xz,yz Ron X MR Z #BRE), Y BHAT Z HERED.

5 5 Bk ) ) 55 — b T 2K A S I DO b I AR S P A AR T LA S F
FEREHES . EIEBE KRN ST, &R 6 208 B 4
FREHEXE, VEEAMASZBMHEANEARAMR. [REDLAEE
RMMEAL, EESENERXTELELHLE, EHESBHRATES
ERfsTHEHONER. R8WT:

_8164 _start_r_arc_xy(CardNo,OffsetCx,OffsetCY,OffsetEx,OffsetEy,
DIR ,MaxVel)

8164 _start_a_arc_xy (CardNo,Cx,Cy,Ex,Ey,DIR, , MaxVel),

Hrf OffsetCx BB LAE X #HA KRB E;

OffsetCy R/RBLFE Y # 7 Mg &,

OffsetEx KRB ML SE X B A HER:

OffsetEx RT-REMASE Y BT K mE E:

Cx TR0 X (6] B 28 33 M 4R 1E 5
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Cy FRMEA 09 Y 1 RIH % 48 47

r R ES, a RRBEIIZH;

DIR %R B IIEAHH [, 0 RFME 4, | ol o4t

WALE) xy AT LR xz S yz Rom X A1 Z A ILFA 430 Y S A0 Z Hiy
MR E . BRI E 5-5 BroR:

8164 start_a_arc_xy(0, 1000,0, 0,1800.0, 600.0,1000.0)

FZEHEREOEWN000, 0), BEINESEBR S, 2 H7E(1800,600)H
MR B B LA AN, B OAERTIET).

¢) —HEzN

8164 _start_tr_line3(CardNo,* AxisArray,DistX,DistY,DistZ,StrVel,
MaxVel,Tace, Tdec);

_8164_start_ta_line3(CardNo,* AxisArray,PosX,PosY,PosZ,StrVvel,
MaxVel,Tace,Tdcc);

Hrp tr, ta, CardNo, StrVel, MaxVel, Tacc, Tdcc, Distx, DistY, PosX, PosY
& XA L

line3 F7n X Hi,Y #h,7 # = B3,

AxisArray 7275 T0A A 47 4 ) B4 AxisArray[4) 808036 4

DistZh ZHMUBE, URHERS:

PosZ RARAIRE, BR» ZHMEZ3NE B FRBIRE;

ET=HEHNWHRE, RUULR= VM ET AN LEHES, A
MERBERTEEAKLSEAEERAZRELEES].

WA 5-6 Fi7m, WM PO AE PL mMLkMEEINES) . BA X H, Y H,
ZHIEFEERN: A X A Y. A Z, BERATH:

AP AXz AYZ AZZ
At_\/(Ar) +(At) +(At)

Y " P1(X1,Y1,21}

3

>- H

1800,600) !

PO(X3,Y0,Z0) i

€ > X i %

{1000,0} e
& 5-5 [EnEA & 5-6 =Hlilgk s iE
d) VU %X zh

8164 start tr line4(CardNo,* AxisArray,DistX,DistY,DistZ DistU,
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StrVel,MaxVel,Tacc,Tdcc)
_8164_start_ta_line4(CardNo,* AxisArray,PosX,PosY,PosZ,PosZ, StrVel,
MaxVel,Tacc,Tdec)
K lined R~ P4 B SN
DistU 4 UMK B E, LkWERR:
PosU R MHrfl, BERR U HE3H B f5 L 151E:
HESHMET XA L.

5.3.2 PCI—8164 MEEiE R

BEEHEATUS ABEEEEHERA S L EFHER;

A E E iz E R

BREEEEHRR (B 5-7) B—MHEshaEEnrEne i
PHEESHEHMXAME AR UEERR. EXFERT, Mk
BHhEEMERRNEEEZD, FURBKEEREFRES, BERERTFiE
W . Hepman] AR E e AEE B RSP E, SREm
B B IR BT AR, SR T th & T LA e RRER R

b)S- 1 £ 15 3 5 1

S-fikizgh K (B 5-8) BI—AfhiEzh B e ENE M TRPHE
ESEEMXARMED S-MENAE R, S-HEEHEMRENRFF
BHERE, A TRBEEENENX, o F R E B Er &5, ®
DIFE, A AL L S5 B A

A Velocity

g 4 Maxvel PPS)

= MSate vsale

8

Stivel Sivel
: »>
’4—" ¢ Time StV Sa Videe )
second Vel )
Tace Tdee { ) T - I (Sg;d)
B 57 BREEEEHRER B 5-8 S-HZ& B

5.3.3 EZE R

PCI—-8164 HEEZEZEHBN, HiXBEAT, WTUKHRMAELE
ML M LGN ES, ERERLEFBES.

£ 8164 FLEOF=AFHER, —MABWBTHIEEFSE, 7
MAAEREER. %, BENFFRTHEE. RERTE—31E,
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CPURE _ERAFEREEAANMNE UNFE-ERAFCENITHEFH
BURZH, HUB_EAFHFRNRESHBHTEFFRF, ASIC
SMEPTE. YREE-A A0S, CPUBEBEAE N ERATEES.
ERHE—S2ARFRETH, JEAIHE _SHEFSBEIE—&H
BHRBPE/FIIT. BEHHGS, ANEELABARNE _—ZRFFRD.
UE—MEERTREES, LTEFFRRENTE, E—FFRORETAT
DIEANBI TEFERD, I ASIC VHIRIT. BE-ZFHAFFERNEIER
BHENBE—RRATFRD. BA—NHERITRE, ASIC 2% CPU —
APk, EFLAREATFFBZREATHFEN, LUEHEEE
FrEAERARS) . B EAWTRERTEEEZLES):

_8164_set_continuous_move(AxisNo,conti_flag);

He AxisNoR7-HIS, 09 XH, 1AYH, 2H5Z%, 35 U%:

conti_flag AVEELEZHERNERER, 1 Rk, 0MKRZ.

5.3.4 BRI AP E

B BB S T R B R TR SR . R
EHEGEdEEERTAEERE, MB5-9Fx , ALRERE. &%
TUSASHNER AiEs), RHVEARKERESHREMTFE, B
5-10 firm. FHREBHFTRMESTHE THEERREBIINL, R
BT THELEE TR, THXemE 5-11 fiw.
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PCI-8164 B P KBS KA L LRI B K2R

_8164_get_position(I16 AxisNo,F64*pos);

Hh: AxisNo: 15 *pos: AERERME, HHEH (-134217728~134217727)
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