Implementation of an Automated Soldering System to

Reduce Misfiring in IPL Hair Removal Handsets
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1. Problem Statement
« IPL handsets experiencing misfiring during End-of-Line (EOL) testing
* Manual soldering identified as the primary cause of process variation

+ Solderinginconsistency reducing product quality and manufacturing reliability
ns Average of 88 handset failures

+ Misfiring creating significant quality and y
per week

* Annual cost of poor-quality exceeding £204,000

* Production failure rate recorded at0.29%
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3. System Design
* PLC-controlled d soldering sy integrated into existing IPL production line
+ System designed to improve soldering i Yy bility, and pr i
efficiency
* Integration included yors, RFID king, , PLC control, and solder robot
communication
+ Safetyinterlocks and guarding impl dto ply with i jal safety

* PLC Control

* Synct isation with y

* Product and Pallet traceability

+ Safety Interlocks and machine guarding

5. Results & Evaluation

* Cycle time reduced from 31.9sto 11.56s

« Production efficiency increased by 26.49%
* Failure rate reduced from 0.29% to 0.04%

+ Misfiring failures reduced by 86.2%

+ Rework operations reduced by 100%

« Cost of poor quality reduced by 81.26%

1y elimi: d

* Manual soldering process y

« A d soldering imp d process consistency and reliability
+ PLC integration improved system control and traceability

* Sy hieved all major proj bjecti

« Refurbished robot red: d impl ion cost

< A d sy d d reliable ind ial operation

* Project pr labl Lution for f f ing impr

* Testing equipment

* Multiple Operators * Solder Temperature « Testing Procadure
* Operator Skill difference * Soldering Iron quality %
* Following Working Instruction = No known tool issues

Handset

Misfiring
« Noreported supplier issues
* No pre-cleaning of PCB
* No pre-treatment
* Noin-process inspection * Flux . ESD
+ Sequence of operations * Lead-Free Solder + Humidity
Method (Process) Material
Consumables)
2. Aim & Objectives
* Aim - Integrate a PLC-controlled d soldering sy into the IPL production line
to reduce handset misfiring, improve f: ing i y, and increase

production efficiency.

* Objectives

1. Remove manual soldering operations.

2. Red the ber of d reworked per year by 75%.

3. Reduce the annual cost of poor quality associated with soldering issues by 75%.
4. Increase product quality.

5.1 production efficiency by 25%.

4. Implementation

« Existing solder robot refurbished and integrated into
production line

* Electrical panel d, rewired, and

* Mechanical P L d, lubricated, and repaired

* Omron PLC integrated to control conveyors, sensors, and
solder robot

* Sequential PLC logic developed for d process
control

* S inputs and p figured and validated

¢« C yor and PP y ynck ised with solder robot

* RFID bility integ dinto f; ing process

« Safety interlocks and guarding implemented for safe
operation

* HMIl developed for operator monitoring and fault indication

* Functional power, PLC 1/0, and sy q ing
completed

* Robot movement and overall sy P i Wy
validated
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6. Conclusion & Future Work

CONCLUSION:

* PLC-controlled automated soldering sy Wy integ d into the IPL
production line

* Manual soldering variation signifi ly red d th gk

+ Production efficiency, product quality, and process consistency improved
« Failure rate reduced by 86.2% through controlled soldering operations

+ Automated system improved traceability and red d f; ing defect

* Refurbi of existing i di d impl ion cost while maintaining
performance

FUTURE WORK:

* Further optimise PLC seq imi

« Expand process traceability and data logging capabilities
+ Improve HMI diagnostics and fault reporting
+ Continue long-term ing of production performance
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