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	摘  要：
针对抱闸，AX5000有一系列参数可以配置，虽然如果不是垂直轴的话，可能不经常关注，但如果是垂直轴的话，一方面一定要匹配好抱闸参数，另一方面，还要加额外的气动或者液压，弹簧等额外的功能安全保护，防止驱动的抱闸参数不合适，或者抱闸机械故障造成不可挽回的后果。
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免责声明：
我们已对本文档描述的内容做测试。但是差错在所难免，无法保证绝对正确并完全满足您的使用需求。本文档的内容可能随时更新，如有改动，恕不事先通知，也欢迎您提出改进建议。
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[bookmark: _Toc164926802]软硬件
[bookmark: _Toc164926803]软硬件介绍
[bookmark: _Toc164926804]硬件
TwinCAT控制器，现场的是CP6607，AX驱动器是AX5101系列。
[bookmark: _Toc164926805]软件
TwinCAT XAE，由于现场的是XAR是4024.44版本，因而笔记本匹配同样版本的XAE。
[bookmark: _Toc164926806]准备工作
[bookmark: _Toc164926807]硬件接线
AX5101驱动器接线比较简单，直接按手册接入24V和380V三相动力电和EtherCAT即可。
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[bookmark: _Toc164926808]参数配置
[bookmark: _Toc164926809]上使能过程说明
1——控制器发送上使能指令，即控制COE的bit0，SwitchOn，对应SOE的bit15，DriveONOFF，和COE的bit1，EnableDrive对应SOE的bit14，EnableVoltage，以及COE的bit2，QuickStopInverse，或者bit3，EnableOperation，对应SOE的bit13，HaltRestartDrive，或者利用NC自动的控制功能，或者手动时序控制的话一般直接保持True，否则无法提供电机保持当前状态的力矩
2——驱动控制环开始生效，即开始输出力矩，如果发现上使能过程中垂直轴有掉落的情况，说明三环调节速度较慢，即力矩控制缓慢介入和静摩擦力不足以抵抗重力，可以通过使能后静态读取S84参数，然后补偿到S163WeightCounterBalance
3——驱动开始发送上电松机械抱闸信号
4——设定的S206上电延时时间到后（一般默认是电机手册松抱闸时间的两倍），驱动的状态字的bit3
Status command value processing置位，表示驱动开始跟随控制器的设定位置
5——控制器开始进行位置或者速度控制，NC轨迹规划后下发给驱动器
6——轴开始运动，因为并没有状态字表征轴实际是否运动，所以NC中关于轴是否运动的标志位判断的是轴的SetPos和SetVel
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[bookmark: _Toc164926810]下使能过程说明
1——NC下发的指令设定值逐渐减速为0
2——驱动中通过S124和P354进行判断轴是否已经停下
3——控制器下使能，如果正常控制字决定允许驱动器转矩输出，虽然驱动器不再跟随控制器的目标位置和速度指令，但转矩输出使驱动器保持速度为零的状态，同样，驱动的状态字的bit3
Status command value processing复位，表示驱动不再跟随控制器的设定位置
4——根据驱动中P60等的参数设置，一定条件下，驱动的抱闸输出关闭，机械抱闸开始吸合
5——抱闸延时设定时间后，转矩关断，即驱动认为机械抱闸已经抱死，这个时间可以适当加长作为抱闸生效的双保险，并且注意一般机械抱闸抵抗的是静摩擦力，如果轴动作很快，滑动摩擦力小于静摩擦力，减速相对缓慢，刹车距离加长，不仅磨损机械抱闸，抱闸效果也会变差
6——驱动完全结束对电机的控制
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[bookmark: _Toc164926811]相关参数说明
S273——如果采用标准抱闸模式，控制字下使能开始计时，时间到后，即使没有到达设定的窗口速度设定时间，也触发抱闸输出关闭
S207——设定的用来告诉驱动，机械抱闸已经确保生效即吸合的时间
S206——设定的用来告诉驱动，机械抱闸已经确保失效即释放的时间
S372——对应控制字bit14的TorquePermission信号下降沿触发的驱动减速度
S429——对应控制字bit15=0，bit14=1时，触发的急停减速度，
S84——通过P92的比例换算，反应当前的转矩情况
S163——通过P94的比例换算，反应加给垂直轴的力矩偏置，用来抵抗重力等，缩短三环上使能时保持稳态的时间
S124——驱动判断电机是否运动的窗口速度
P354——驱动判断电机是否运动的窗口时间
P96——通过参数可以强制电机锁紧机械抱闸和释放机械抱闸，当然采用FB_SoEAX5000SetMotorCtrlWord也可以实现该功能，并且DriveManager里面也可以使用ManualBrakeControl进行调试过程中的抱闸控制
P97——读取实际电机当前的抱闸状态
P59——电机抱闸监控电流阈值，低于这个值，说明可能无法释放抱闸，报错
P64——当前的电机抱闸电流监控，mA单位
[bookmark: _Hlk171509896][bookmark: _Hlk171509979]P60——类型0表示电机没有抱闸，类型1表示电机抱闸是驱动输出电流释放电机机械抱闸，类型2表示电机本体内没有抱闸，通过NC控制电机外置的机械抱闸，使用方法0表示等待电机进入停止窗口速度窗口时间后，再开始执行抱闸，使用方法1表示驱动报错后立即开始抱闸，不判断窗口速度和窗口时间
P72——电机的抱闸参数，主要是抱闸力矩
S134——驱动的控制字，详见手册
S135——驱动的状态字，详见手册
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Enable process description

The controller (NC) issues an enable request for the holding brake to
the AX5000 servo drive.

The control loop of the AX5000 is activated (Viarget = 0).

The brake output at the servo drive is now triggered

When the "Drive on delay time" (S-0-0206) has elapsed, the servo
drive follows the setpoints of the controller. This sets bit 3 in the status
word (NC).

The controller (NC) now specifies a travel profile for the servo drive

The standstillflag changes its status from 1 to 0, since the axis is now
in motion.
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Disable process description

The target speed and the actual velocity approach standstil

The servo drive detects the standstill of the axis with the id of the standstill
window
(5-0-0124 and the time (P-0-0354).

The controller (NC) disables the axis. The AX5000 servo drive continues to control
With it Viarget = 0. The axis now no longer follows the setpoints of the controller
(NC). Bit 3in the status word is set to 0.

The brake output for the motor brake is now disabled.

When the "Drive off delay time" (S-0-0207) has elapsed, the controller in the
AX5000 is disabled

The drive control is now fully disabled




image7.png
| Prozessdaten | Startup | SoE - Online | Oniine | Drive Manager
ANC: Achse 4

|EH g B Q% 7 |[Chenge Phase- -
x

Device Parameter st
- Channel A
- Configuration

IDN Name A SetValue Unit

& Motor and Feedback 500206 Drve on delay time:
Motor 500207 Drive off delay time
_ S040273  Mastmum diive off delay time
- P03 Motor brake curent monitong level
Feedbackl - P0060  Motorbrake
Feedback 2 Trme
& Scaling and NC paramete| Usage
Process Data/Operation n rovd
£ Controller overview 5-PO0072  Motor brake data
Position controller Holding torque:
Velocity controller Bectrical power

‘Moment of inertia




image8.png




image9.png




image10.png
Algemein | EtherCAT | DC | Prozessdaten | Startup | SoE - Oniine | Online | Drive Manager
ChannelB<=>NC: Ac

Eiw"lﬂh‘il Phase- ]

- Channel A
& Configuration
& Service functions
Manual brake control
Drive commands

Calibrate commutation o]
Tuning Motor brake status
- Diagnostics " =




image11.png
Algemein | EtherCAT | DC | Prozessdaten | Startup | SoE -Oniine | Online | Drive Manager
Licked NC/CNC awes:  ChannelA<=>NC: Achse 1 ChannelB<=>NC: Act

22 L |[EE
Tree

Device
=) Channel A
Configuration
) Service functions
Manual brake control
Drive commands.





image12.png
Release the brake Lock the brake

Control-Word (P-0-0096) Status-Word (P-0-0087) Control-Word (P-0-0096) Status-Word (P-0-0097)
0x0000 0x0000

0x0002 0x0001

0x0003 0x0000




image13.png
89

10

I

12
13

4

15

Meaning
Reserved

Real time control bit 1
Real time control bit 1

Real time control bit 2
Real time control bit 2

Operation mode low
Operation mode low

0=maode 0 or 4, depending on bt 11
1=mode 1 or 5, depending on bit 11
2=mode 2 or 6, depending on bt 11
3=mode 3 or 7, depending on bt 11

Control unit synchronisation bit
Control unit synchronisation bit IPOSYNC toggles with cycle time tNcyc and is used to synchronise the interpolation

Operation mode high
Operation mode high
0=mode0to3
1=mode 4to7

Reserved

Halt restart drive
Halt Drive/ Restart Drive
0= Halt Drive

1 = Restart Drive

Enable drive
Enable drive

0= Drive not enabled
1= enable Drive

Drive On/OfT
Drive OnOft

0= drive of:

When changing from 1 to 0: the maximum drive off delay time (IDN S-0-0273)is started, drive is decelerated as best as possible according to the emergency stop
deceleration (IDN S-0-0429), followed by disabling of the torque/force at n min, afte the drive off delay time (IDN S-0-0207). The power stage can remain in an
activated state (only possible when bit 14=1). After the maximum drive off delay time (DN S-0-0273) is elapsed, the locking of brake is initated and the
torque/force is disabled

1= drive on

When changing from 0 to 1: drive follows the command values of the control unit afer the drive on delay time (IDN S-0-0206).




image14.png
Bit Meaning

3 Reserved
1 Reserved
2 Reserved
3 Status command value processing

‘Set point pracessing status (during haltdrive, drive contralled functions drive o programmed delay times)
0= drive ignores set values.
1 = drive observes set values

4 Reserved
5 Reserved
5 Real fime status bit

Real-ime status bit 1 (a it from another IDN can be displayed)

7 Real fime status bit
Real-ime status bit 2 (a it from another IDN can be displayed)

510 Actual operation mode
‘Current operating mode (the drive reporls the currently actie mode here). See requirements in the MasterControlWord
0= main mode IDN 5-00032

secondary mode 11DN 500033

secondary mode 2 IDN S-0-0034

secondary mode 3 IDN $-0-0035

n Change bit for C3D
Drive information (S-0-0011)

2 Change bit for C20
Drive waming (5-0-0012)
0=nochange
1= change

3 Drive shut-down error in C1D.

Drive error (5-0-0013)
0= not switched off
1 = drive is swilched off due to an error

1415 Ready to operate.
Ready to operate
0= Drive not ready for power up, interal checks not yet concluded successfull
1 = Drive logic ready for main pover on (power stage section)
2= Drive ready and main power applied, dive s free of torqueffrce, povier stage pulses are locked.
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