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Abstract

This paper proposes a design scheme of the axis control framework for non-standard automation
equipment based on the Codesys platform and EtherCAT bus. Aiming at the pain points of low reus-
ability, poor compatibility and difficult maintenance in the development of non-standard equip-
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ment, the authors have designed a three-layer architecture consisting of the hardware layer, func-
tion block layer and interaction layer. The hardware layer adopts EtherCAT to achieve high-speed
synchronization; the function block layer uses Structured Text (ST) to encapsulate standardized
axis control functions (such as enabling, homing and positioning); the interaction layer is equipped
with a universal touchscreen interface. Through practical application and comparative tests on an
electronic component assembly equipment, the paper verifies the effectiveness of the framework
in shortening the development cycle by 40% and reducing the maintenance cost by 35%, and also
tests its compatibility with cross-brand hardware.
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3.1. THRESRIR TR

S TIREH BT ROBAE ARt Bk, TR RN SR SR STAR ST K, Wik &%
FFANE, DLEEMA B DR, M SHITE, ¥4 EtherCAT HIS % O IhAE, WL A& 2 REL
BAETKR[2].

3.2. BEThREDRET %

321 HEOTEEN
TR AR B L, R HASTRUCT) S — £33, WEMmAEL . BH2H. REm=
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Table 1. Axis function block interface variable

=1 HIREREOTE

S mE Szl AR AR E R A it W
bRunEnable BOOL T
A stMode Stru_Mode &%’Hﬁ%ﬁm
bAlarmReset BOOL MR E S
bStop BOOL AR IR
AR stAxisStatus Stru_ServoStatus MRS R
Axis AXIS_REF_ETC B S5 st
BN H AR stAxisCmd Stru_ServoCmd i
stAxisRetainData Stru_Servo_Retain IR A B

3.2.2. %L ThRESEHL
s DiRe RS EtherCAT SifEAZ 0 Ui, GARHERE. MR, 2R, Sshishl. Bausik
5, KM STEF TR, HRARSRHE 5] R (3]
o ThRES A (1) R REDIRE: SEHUF AR b Al RE SRR, FERP A 1
MC_Power 0 // PLCOpen £ {2 45 Th 85 SesE OV
(Axis:=Axis,
Enable:=TRUE,
bRegulatorOn:=servo_on,
bDriveStart:=TRIE,
Status=>,
bRegulatorRealState=>stAxisStatus.PowerON,
bDriveStartRealState=>,
Busy=>,
Error=>MC_Power_Error,
ErrorID=>MC_Power ErrorlD,):

Figure 1. Axis enable program
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(2) [l S ThRE: i Codesys 2 a1l & ) MC_Home $54-5LI, 2wk 2:

4

MC Home 0  //PLCOpenfE/E/R & RAERITHIL
(Axis:=Axis,
Execute:=home_exect,
Position:=REAL TO LREAL (stRAxisCmd.HomeOQffset),
Done=>,
Busy=>stAxisStatus.Homing,
CommandAborted=>,
Error=>MC_home_Error,
ErrorID=>MC home ErrorlID,):
stAxisCmd.Home.Auto R=MC_Home 0.Done; I ERAmRE., XEER S8R

Figure 2. Homing program

2. BRRIERF

(3) i ThREe: A E LX) 2 AL (MoveAbs) 5 1 & € fil(MoveRel), SCRFHEE . MBGESHALE, £
Jr A 3.

MC MoveAbsolute 0 / /PLCOp=n#&EMovedbsolute E 47 D567

(Axis:=Axis,

Execute:=moveabs_exec AND NOT TOF_0.Q,
Position:=REAL TO LREAL{pos_moveabs),
Velocity:=REAL TO LREAL(vel_moveabs),
Acceleration:=REAL TO LREAL(acc_moveabs),
Deceleration:=REAL TO LREAL(dec_moveabs),
Jerk:=jerk_moveabs,
Direction:=MC_DIRECTION.positive,
Done=>stAxisStatus.RunAbsOK,

Busy=>,

Error=>MC MoveRbsolute Error,

ErrorID=>MC MoveAbsolute ErrorlID,):

Figure 3. MoveABS positioning program
& 3. MoveABS E{f2/F
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Sv[2].Cmd.JogP_Enable:=TRUE;

Sv(2].Cmd.Jogh_Enable:=TRUE;

Sv[2] .Cmd.Home_Enable: -Sv[ ] Status.Homed AND Sv([l].Status.Position<=SvRet[l].Pos_Abs[l];

Sv[2].Cmd.MoveAbs Enable[

Sv[2] .Cmd.Movehbs_Enable| v[l].5tatus.Homed AND Sv[l].Status.Position<=SvRet[2].Pos_Abs[l]:

Sv[2].Cmd.MoveAbs Enable[2]:=Sv[] T Status.Homed AND Sv[1].Status.Position<=SvRet[2].Pos_Abs[l]:
Sv([2].Cmd.MoveAbs_Enable([2]:=5v[l].Status. Ab:?oalnkaﬂge[ ] OR (Sv[l].Status.Homed AND Sv[l].Status.Position<=SvRet[Z].Pos_Aba[l]);
Sv[2].Cmd.MoveAbs_Enable(4] :-sw.} .Status.Homed AND Sv[l].Status.Fosition<=SvRet[2].Pos_Rbs[l]:

Sv[2] .Cmd.MoveAbs Enable[5]:=5v([l].5tatus.AbsPosInRange(¢] OR (Sv[l].S5tatus.Homed AND Sv[l].Status.Position<=5vRet[2].Pos_Abs[l]);
Sv([2)] .Cmd.MoveAbs Enable[ E:

Sv[2].Cmd.MoveAbs Enable |

5v([2] .Cmd.MoveAbs Enable[

Sv[2] .Cmd.MoveRelP_Enable —— s

V(2] o MoveBeL_Frarie; JOG. IR, Abs. RelEHIRHIFRMF

Sv[2].Cnd.DriveType: -D"Lve‘rype Se vo;

FB_Basker_CarryX
{ bRunEnable:=TRUE, \
stAxisRectainData:=SvRec[2], {Eﬁliiﬁ%ﬁgiﬁlj{’h

stMode : =Mode,

sthHmi r=Hmi,

iVel percent:=Device.Vel percent,

Axis:=Axis2,

sthxisCnd:=5v[2].Cod, el analy s =P

stAxisStatus=>Sv[2].Scatus,
|H

IF (Sv([2).Cmd.Home.Manu AND NOT Sv[2].Cmd. Hom _Enable) v[2].Cnd.MoveAbs [1] .Manu AND NOT Sv[2].Cmd.MoveAbs_Enable[l]) OR
(5v[2].Crd.MoveAbs (2] .Manu AND NOT s‘.[ .Cmd . Move; le[2]) OR (Sv[2].Cmd.MoveAbs([4].Manu AMD NOT Sv[2].Cmd.MoveAbs_Enable(4]) THEN

Hmi.Status.label:="F S EREIEEE ". s

END_IF

IF Sv[2].Cmd. P’ovenb:[ ] I‘m'u.i AND HOT Sv([2].Cmd. Fovea.bs Enahle[ THEN
Hmi.Status,label:="F B EER IR BTN O RBEL;

END_IF

IF Sv[2].Cmd.MoveAbs([S].Manu AND MOT Sv[2].Cmd.MoveRbs Enable[ THEN
Hmi.Status.label:="i85ciE7E B E IS BS Y ORI

END_IF

Figure 4. Axis instantiation call
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B b is . BUE R ANE . Bl R BHE AR P % P 5 EtherCAT HiAHULHAC, SEHLZ A A B4 i A1
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Figure 5. Axis control HMI interface
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FEHIE:. R)I Q1500 (Codesys 3.5 iB4TH 45);

AR &RSE: )1 1S650N fil lRBEAh#5 + MSTH fl iR FEAL(25 Argmidas);

By g s Dk bf (R @7s TPC10-T2-A);

MU 6. ks BEIR BR 224138 & (M8 FE 10 mm).
5.2. MIAABESER

1. MR
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Table 2. Improvement compared with the traditional method
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EiEL A TG KA AHEBEFF R TR
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232ty 7K PN 4% 85.7%
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o FFIFRANIN 45 AR 27 K. WA 15 RAHE 6 K
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AR
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