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Disclaimer 

ඵ We reserve the right to change the design in order to improve the quality or expand the application or 

comply to manufacturing workmanship. 

ඵ We will not bear any responsibility for losses and accidents caused by wrong operation or improper 

handling of our products. 

ඵ Dismantling of product will lose all warranty claims excluding the normal replacement of worn parts and 
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Safety Instructions 

Prevent Electric Shock 

ඵ  Parts of the laser head such as nozzle, sensor, sensor interface and attached fasteners may not 

be fully protected by the ground wire due to function fault. These parts may have low voltage. When 

installing electrical equipment, please pay attention to taking anti electric shock measures for relevant 

personnel. 

ඵ  Note that the equipment shall be grounded as specified. 

Guard against Danger 

ඵ Never put your hands or other body under the laser head. 

ඵ Repair and maintenance work can only be carried out after the power is turned off. 

ඵ Do not exceed the specified maximum pressure. 

ඵ It must be ensured that the laser head is in normal condition at all times. 

ඵ All fasteners such as bolts and nuts must be tightened. 

 Laser Caution 

ඵ Avoid direct laser radiation or scattering to the skin. 

ඵ Do not stare at the laser beam even when wearing optical equipment. 

ඵ Use special laser protective eyeglasses that meet the requirements of safety standards IEC 60825-1. 

Prevent Waterway Corrosion 

ඵ In order to avoid corrosion, use the specified coolant and comply with relevant requirements and 

specified maintenance intervals. 

Noise Prevention 

ඵ The corresponding measures shall be specified or explained and observed in order to prevent personnel 

from being harmed by noise when the cutting air pressure is high. 

Storage and Transportation 

ඵ Observe the storage temperature range allowed by the technical data. 

ඵ Take reasonable measures to prevent fire, vibration or impact. 

ඵ Do not store in or near the magnetic field.
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1 Introduction 

dŚŝƐ�ŵĂŶƵĂů� ŝŶĐůƵĚĞƐ�ďĂƐŝĐ� ŝŶƐƚĂůůĂƚŝŽŶ͕� ĨĂĐƚŽƌǇ� ƐĞƚƚŝŶŐƐ͕� ŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ� ƐĞƌǀŝĐĞƐ� ĂŶĚ�ŽƚŚĞƌ� ĚĞƚĂŝůƐ ĂďŽƵƚ

�DϭϭϬ�^�Z/�^�ƉƌŽĚƵĐƚƐ͘��Ƶƚ�ŽŶůǇ� ƚŚĞ�ŵĂŝŶ�ƉĂƌƚƐ�ǁŝůů�ďĞ� ŝŶƚƌŽĚƵĐĞĚ�ŚĞƌĞ͕�ĂƐ�ƚŚĞƌĞ�ĂƌĞ�ƚŽŽ�ŵĂŶǇ�ƚǇƉĞƐ�ŽĨ�ŽƉƚŝĐĂů�ĂŶĚ0

ŵĞĐŚĂŶŝĐĂů�ĐƵƐƚŽŵŝǌĂƚŝŽŶ�ĐŽŶĨŝŐƵƌĂƚŝŽŶƐ͘ 

 

ZĞůĞĂƐĞĚ0ďǇ�Z@zdKK>^�ŝŶ�ϮϬϭϴ͕��DϭϭϬ�^�Z/�^�ĂƵƚŽ�ĨŽĐƵƐ�ůĂƐĞƌ�ĐƵƚƚŝŶŐ�ŚĞĂĚƐ�ĂƌĞ�ĞƋƵŝƉƉĞĚ0ǁŝƚŚ�ƐĞƌǀŽ�ŵŽƚŽƌ�ŽƵƚƐŝĚĞ�ĂŶĚ�

ĚƌŝǀĞ�ƵŶŝƚƐ�ŝŶƐŝĚĞ͕�ƐƵƉƉŽƌƚŝŶŐ�ƚŽ�ŵŽǀĞ�ĨŽĐƵƐ�ůĞŶƐ�ǁŝƚŚŝŶ�ϮϮŵŵ�ĂƵƚŽŵĂƚŝĐĂůůǇ�ƚŚƌŽƵŐŚ�ƚŚĞ�ůŝŶĞĂƌ�ŵĞĐŚĂŶŝƐŵ͘��ŶĚ0ƵƐĞƌƐ�

ĐĂŶ�ƐĞƚ0ƉƌŽŐƌĂŵ�ƚŽ�ĚŽ�ĐŽŶƚŝŶƵŽƵƐ0ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ƚŚĞ�ĨŽĐƵƐ�ƉŽƐŝƚŝŽŶ͕�ƐŽ�ĂƐ�ƚŽ�ƉĞƌĨŽƌĂƚĞ�ƚŚŝĐŬ�ƐŚĞĞƚƐ�ĂŶĚ�ĂƵƚŽ�ĐƵƚ0ƐŚĞĞƚƐ�

ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƚŚŝĐŬŶĞƐƐ�ĂŶĚ0ŵĂƚĞƌŝĂů͘� 

 

�DϭϭϬ�̂ �Z/�^�ƉƌŽĚƵĐƚƐ�ĂĚŽƉƚ��ϯϬ�ĐŽŵƉŽƵŶĚ0ůĞŶƐ�ĂƐƐĞŵďůǇ�ĨŽƌ�ďĞĂŵ�ŝŶƚĞŐƌĂƚŝŽŶ�ǁŚŝůĞ�ĂƉƉůǇŝŶŐ�Y�,�ŝŶƚĞƌĨĂĐĞ�ǁŝƚŚ�ĨŝďĞƌ�

ůĂƐĞƌ͘ ��ĂƐĞĚ0ŽŶ�ŽƉƚŝŵŝǌĞĚ0ŽƉƚŝĐĂů�ĂŶĚ0ǁĂƚĞƌͲĐŽŽůĞĚ�ĚĞƐŝŐŶ͕�ůĂƐĞƌ�ŚĞĂĚƐ�ĐĂŶ�ƌƵŶ�ƐƚĂďůǇ�ǁŝƚŚ�ůŽǁĞƌ�ĂŶĚ0ᝐŝĚĚůĞ�ƉŽǁĞƌ�ĨŽƌ�Ă�

ůŽŶŐ�ƚŝŵĞ͘ 
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1.1 Features 

ͻ KƉƚŝŵŝǌĞĚ�ŽƉƚŝĐĂů�ĐŽŶĨŝŐƵƌĂƚŝŽŶ�Θ�ƐŵŽŽƚŚ�ĂŶĚ�



 
 

V2.0                                                                       Raytools AG ©  Copyright                                                                     3|22 
www.raytools.ch 

BM110 SERIES 3.3KW Auto Focus Laser Cutting Head -User Manual 

 

 

2 Mechanical Installation 

2.1 Mounting of Laser Cutting Head 
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2.2 Connection of Cooling Water and Assist Gas 

2.2.1 Connection of Cooling Water 

 

 

 

 
tŚĞŶ�ƚŚĞ�ůĂƐĞƌ�ƉŽǁĞƌ�ŝƐ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ϱϬϬt͕�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�ƵƐĞ�ǁĂƚĞƌ�ĐŽŽůŝŶŐ͘ 

 
 
dŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ǁĂƚĞƌ�ĨůŽǁ�ŝƐ�ƐƵŐŐĞƐƚĞĚ�ďĞůŽǁ͘ 

 

 

 
dŚĞ�ǁĂƚĞƌ�ĐŽŽůŝŶŐ�ŝŶƚĞƌĨĂĐĞ͕�ǁŝƚŚ�ĐůŽƐĞĚ�ůŽŽƉ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶ͕�ĐĂŶ�ǁŽƌŬ�ŝŶ�ĞǆƚĞƌŶĂů�ĨƌĞĞ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ŝĨ�ŵĞĞƚŝŶŐ�

ĂďŽǀĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ǁĂƚĞƌ�ĨůŽǁ͘

KƵƚĞƌ�ĚŝĂŵĞƚĞƌ�ŽĨ�ǁĂƚĞƌ�ŚŽƐĞ ⌀ϲŵŵ 

DŝŶŝŵƵŵ�ĨůŽǁ�ƐƉĞĞĚ ϭ͘ϴ�ůͬŵŝŶ（Ϭ͘ϰϴŐƉŵ） 

�ŶƚƌǇ�ƉƌĞƐƐƵƌĞ ϭϳϬͲϱϮϬŬWĂ 

�ŶƚƌǇ�ƚĞŵƉĞƌĂƚƵƌĞ шƌŽŽŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ͬ＞ĚĞǁ�ƉŽŝŶƚ 

,ĂƌĚŶĞƐƐ�;ƌĞůĂƚŝǀĞ�ƚŽ��Ă�KϯͿ ＜ϮϱϬŵŐͬůŝƚĞƌ 

W,�ƌĂŶŐĞ ϲ�ƚŽ�ϴ 

WĂƌƚŝĐůĞ�ƐŝǌĞ�ĂůůŽǁĞĚ �ŝĂŵĞƚĞƌ�ůĞƐƐ�ƚŚĂŶ�ϮϬϬ�ŵŝĐƌŽŶƐ 



V2.0   Rayt
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2.3 
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3 System Installation and Commissioning 
 

3.1 Non-EtherCAT Positioning Loop-BC 
 

3.1.1 Wiring 
 
Driver + step motor 
ͻ hƐĞ�ŚǇďƌŝĚ�ƐƚĞƉ�ŵŽƚŽƌ͘ � 
ͻ dŚĞ�sĚĐ͕�'E��ĂŶĚ�W��ƐŚĂůů�ďĞ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�Ϯϰs͕�Ϭs�ĂŶĚ�ĞĂƌƚŚŝŶŐ�ƌĞƐƉĞĐƚŝǀĞůǇ͘� 
ͻ �н͕��Ͳ͕��н�ĂŶĚ��Ͳ�ĂƌĞ�ƉŽǁĞƌ�ĐĂďůĞƐ�ŽĨ�ƐƚĞƉ�ŵŽƚŽƌ͕ �ĂŶĚ�ƐŚŽƵůĚ�ďĞ�ǁŝƌĞĚ�ĂƐ�ďĞůŽǁ͗ 
ͻ Ϯϰs�ƉŽǁĞƌ�ƐƵƉƉůǇ�ƐŚŽƵůĚ�ďĞ�ĐƵƐƚŽŵĞƌͲƉƌŽǀŝĚĞĚ͘ 
 

tŚŝƚĞ ZĞĚ WŝŶŬ �ůƵĞ 

нϮϰs Ϭs hƉƉĞƌ�ůŝŵŝƚ >ŽǁĞƌ�ůŝŵŝƚ 

 
 

 
 

 
The limit sensor is NPN-NC and it continuously outputs 0V signal when it is not triggered. 
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3.1.2 Software Setting 
 
KƉĞŶ�DĂĐŚŝŶĞ��ŽŶĨŝŐ͘�dŽŽů�ĂŶĚ�ƐĞƚ�ƉĂƌĂŵĞƚĞƌƐ�ĂƐ�ďĞůŽǁ͗ 

 

 
 
 

 
/Ĩ�ƚŚĞ�ĚƌŝǀĞƌ�ŝƐ��ƚŚĞƌ��d͕ �ƉůĞĂƐĞ�ƐĞƚ�WƵůƐĞ�EŽ͘�ĂƐ�ϭϬϬϬϬ͘ 
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4 Beam Alignment and Zero Focus Correction 
 

4.1 Beam Alignment (QBH interface) 
 
�ƵƚƚŝŶŐ�ƋƵĂůŝƚǇ�ŝŶ�Ă�ŐƌĞĂƚ�ĞǆƚĞŶƚ�ĚĞƉĞŶĚƐ�ŽŶ�ǁŚĞƚŚĞƌ�ƚŚĞ�ďĞĂŵ�ƐƉŽƚ�ŝƐ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ŶŽǌǌůĞ�Žƌ�ŶŽƚ͘�/Ĩ�ƚŚĞ�ďĞĂŵ�ƐƉŽƚ�ŝƐ�
ŶŽƚ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ͕ �ƚŚĞ�ůĂƐĞƌ�ďĞĂŵ�ŵĂǇ�Śŝƚ�ƚŚĞ�ŶŽǌǌůĞ�Žƌ�ŝŶŶĞƌ�ǁĂůů�ŽĨ�ƚŚĞ�ůĂƐĞƌ�ŚĞĂĚ͕�ƚŚĂƚ�ůĞĂĚƐ�ƚŽ�ƉƌŽĚƵĐĞ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�
ĚĞĨŽƌŵĂƚŝŽŶ͘��ĞĂŵ�ĐĞŶƚĞƌ�ƉŽƐŝƚŝŽŶ�ĂĚũƵƐƚŵĞŶƚ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ǁŚĞŶ�ŶŽǌǌůĞ� ŝƐ�ƌĞƉůĂĐĞĚ�Žƌ�ƚŚĞ�ĐƵƚƚŝŶŐ�ƋƵĂůŝƚǇ� ŝƐ�
ĚĞĐƌĞĂƐĞĚ͘ 
 
�ĞĂŵ�ĐĞŶƚĞƌ�ƉŽƐŝƚŝŽŶ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ƚŚĞ�ůĂƐĞƌ�ĐƵƚƚŝŶŐ�ŚĞĂĚ�ĐĂŶ�ďĞ�ĨŝŶŝƐŚĞĚ�ďǇ�ĂĚũƵƐƚŝŶŐ��ŽůůŝŵĂƚŝŶŐ�ůĞŶƐ͕�yͲz�ĚŝƌĞĐƚŝŽŶ͘�dŚĞ�
ĂĚũƵƐƚŝŶŐ�ƐĐƌĞǁƐ�ĂƌĞ�ůŽĐĂƚĞĚ�ŽŶ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ĐƵƚƚŝŶŐ�ŚĞĂĚ�ĂƐ�ƐŚŽǁŶ�ďĞůŽǁ͘��Ǉ�ƵƐŝŶŐ�ŝŶŶĞƌ�ŚĞǆĂŐŽŶ�ƐƉĂŶŶĞƌ�ƵƐĞƌƐ�ĐĂŶ�
ůŽŽƐĞŶ�Žƌ�ƚŝŐŚƚĞŶ�ƚŚĞ�ĂĚũƵƐƚŝŶŐ�ƐĐƌĞǁ�ƵŶƚŝů�ƚŚĞ�ďĞĂŵ�ƐƉŽƚ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ŶŽǌǌůĞ͘�DĂŬĞ�ƐƵƌĞ�ƚŚĞ�ůĂƐĞƌ�ďĞĂŵ�
ŽƵƚƉƵƚ�ĨƌŽŵ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ŶŽǌǌůĞ͘���ŵĞƚŚŽĚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ͕�ƚĂƉĞ�ĚŽƚƚŝŶŐ�ŵĞƚŚŽĚ�ĂƐ�ďĞůŽǁ͗ 
 

 WŝĐŬ�Ă�ƐĐŽƚĐŚ�ƚĂƉĞ͕�ĨůĂƚƚĞŶ�ŝƚ�ĂŶĚ�ƐƚŝĐŬ�ŝƚ�ƚŽ�ƚŚĞ�ŶŽǌǌůĞ�ƚŝƉ͘ 
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5.2 Removal and Installation of Lenses 
 
dŚĞ�ǁŚŽůĞ�ƉƌŽĐĞƐƐ�ŶĞĞĚƐ�ƚŽ�ďĞ�ĐŽŵƉůĞƚĞĚ�ŝŶ�Ă�ĚƵƐƚ�ĨƌĞĞ�ƌŽŽŵ͘�tĞĂƌ�ĚƵƐƚͲƉƌŽŽĨ�ŐůŽǀĞƐ�Žƌ�ĨŝŶŐĞƌƚŝƉƐ�ǁŚĞŶ�ƌĞŵŽǀŝŶŐ�Žƌ�
ŝŶƐƚĂůůŝŶŐ�ƚŚĞ�ůĞŶƐĞƐ͘ 

 

5.2.1 Removal and Installation of Cover Glass 
 

The cover glass is wearing part which needs to be replaced once it is damaged. 

 

 

 

 

 

ͻ >ŽŽƐĞ�ƚŚĞ�Ϯ�ďŽůƚƐ�ƚŽ�ƉƵůů�ŽƵƚ�ĐŽǀĞƌ�ŐůĂƐƐ�ŚŽůĚĞƌ�ďǇ�ƉŝŶĐŚŝŶŐ�Ϯ�ĞĚŐĞƐ�ŽĨ�ĚƌĂǁĞƌ�ƚǇƉĞ�ŚŽůĚĞƌ͘  
ͻ ^ĞĂů�ƚŚĞ�ŵŽƵŶƚŝŶŐ�ŽƉĞŶŝŶŐƐ�ďǇ�ƚĞǆƚƵƌĞĚ�ƚĂƉĞ�ŝŵŵĞĚŝĂƚĞůǇ͘ 
ͻ ZĞŵŽǀĞ�ƚŚĞ�ƉƌĞƐƐŝŶŐ�ƌŝŶŐ�ĂŶĚ�ĐŽǀĞƌ�ŐůĂƐƐ�ĂĨƚĞƌ�ǁĞĂƌŝŶŐ�ĨŝŶŐĞƌƚŝƉƐ͘ 
ͻ �ůĞĂŶ�ƚŚĞ�ĐŽǀĞƌ�ŐůĂƐƐ�ŚŽůĚĞƌ�ĂŶĚ�ƐĞĂů�ƌŝŶŐ͘�dŚĞ�ĞůĂƐƚŝĐ�ƐĞĂů�ƌŝŶŐ�ƐŚŽƵůĚ�ďĞ�ƌĞƉůĂĐĞĚ�ŝĨ�ŝƚ�ŝƐ�ĚĂŵĂŐĞĚ͘ 
ͻ /ŶƐƚĂůů�ƚŚĞ�ĐůĞĂŶĞĚ�Žƌ�ŶĞǁ�ĐŽǀĞƌ�ŐůĂƐƐ�;ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞ�ĨƌŽŶƚ�Žƌ�ďĂĐŬ�ƐƵƌĨĂĐĞͿ�ŝŶƚŽ�ƚŚĞ�ŚŽůĚĞƌ�ŽĨ�ĐŽǀĞƌ�ŐůĂƐƐ͘ 
ͻ /ŶƐƚĂůů�ƚŚĞ�ƉƌĞƐƐŝŶŐ�ƌŝŶŐ͘ 
ͻ /ŶƐĞƌƚ�ƚŚĞ�ĐŽǀĞƌ�ŐůĂƐƐ�ŚŽůĚĞƌ�ďĂĐŬ�ƚŽ�ƚŚĞ�ůĂƐĞƌ�ŚĞĂĚ�ĂŶĚ�ƚŝŐŚƚĞŶ�ƚŚĞ�ďŽůƚƐ͘� 
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5.2.2 Removal and Installation of Middle Cover Glass/ Protection Glass 
 
dŚĞ�ĐŽǀĞƌ�ŐůĂƐƐ�ŝƐ�ǁĞĂƌŝŶŐ�ƉĂƌƚ�ǁŚŝĐŚ�ŶĞĞĚƐ�ƚŽ�ďĞ�ƌĞƉůĂĐĞĚ�ŽŶĐĞ�ŝƚ�ŝƐ�ĚĂŵĂŐĞĚ͘ 
 
 
 

�������������������  
 
 
 
As shown above, loose the 2 bolts to pull out cover glass holder by pinching 2 edges of drawer type holder.  

ͻ ^ĞĂů�ƚŚĞ�ŵŽƵŶƚŝŶŐ�ŽƉĞŶŝŶŐƐ�ďǇ�ƚĞǆƚƵƌĞĚ�ƚĂƉĞ�ŝŵŵĞĚŝĂƚĞůǇ͘� 
ͻ ZĞŵŽǀĞ�ƚŚĞ�ƉƌĞƐƐŝŶŐ�ƌŝŶŐ�ĂŶĚ�ĐŽǀĞƌ�ŐůĂƐƐ�ĂĨƚĞƌ�ǁĞĂƌŝŶŐ�ĨŝŶŐĞƌƚŝƉƐ͘ 
ͻ �ůĞĂŶ�ƚŚĞ�ĐŽǀĞƌ�ŐůĂƐƐ�ŚŽůĚĞƌ�ĂŶĚ�ƐĞĂů�ƌŝŶŐ͘�dŚĞ�ĞůĂƐƚŝĐ�ƐĞĂů�ƌŝŶŐ�ƐŚŽƵůĚ�ďĞ�ƌĞƉůĂĐĞĚ�ŝĨ�ŝƚ�ŝƐ�ĚĂŵĂŐĞĚ͘� 
ͻ 
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5.2.3 Removal and Installation of Collimation Lens 

 

 

 

          

 

 

 
ͻ ZĞŵŽǀĞ�ƚŚĞ�ůĂƐĞƌ�ŚĞĂĚ�ĂŶĚ�ŵŽǀĞ�ƚŽ�Ă�ĚƵƐƚ�ĨƌĞĞ�ƌŽŽŵ͘� 
ͻ 
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5.3 Replace Ceramic Body and Nozzle 
 
 
 

 
 
 
 
dŚĞ�ŶŽǌǌůĞ�ŝƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďĞ�ƌĞƉůĂĐĞĚ�ŝĨ�ŝƚ�ŐĞƚƐ�ĐƌĂƐŚ�Žƌ�ĚĂŵĂŐĞĚ�ďǇ�ůĂƐĞƌ�ďĞĂŵ͘�dŚĞ�Ěŝƌƚ�ŽŶ�ĐĞƌĂŵŝĐ�ďŽĚǇ�ŝƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďĞ�
ĐůĞĂŶĞĚ�Žƌ�ƚŽ�ƌĞƉůĂĐĞ�ƚŚĞ�ĐĞƌĂŵŝĐ�ďŽĚǇ�ŝĨ�ŝƚ�ŐĞƚƐ�ĐƌĂƐŚ͘ 
 
ͻ hŶƐĐƌĞǁ�ƚŚĞ�ŶŽǌǌůĞ͘ 
ͻ WƌĞƐƐ�ƚŚĞ�ĐĞƌĂŵŝĐ�ďŽĚǇ�ƵƉǁĂƌĚ�ďǇ�ŚĂŶĚ�ƚŽ�ŵĂŬĞ�
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5.4 Common Fault and Alarm of Drive 
 

5.4.1 Fault Analysis 
 
t
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6 Mechanical and Optical Config. 
 

6.1 Physical Structure 

�����������������  
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6.2 Optical Configuration 
 

6.2.1 Collimation Length 

 

 
 

6.2.2 Focus Length 
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