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Key Process Overview

Process
Solar module framing

Module sorting

Module packaging

Production Stage
Final assembly

Post-lamination, 
post-cure

Precedes warehouse 
/ shipment

Automation Levels
Manual

Semi-automated

Fully automated

Key Benefit
Quality control

Production efficiency

Consistent output at 
scale

Process: Solar module framing, sorting, packaging · Production stage: Final assembly · Automation levels: Manual / 
Semi / Fully automated · Key benefit: Quality control & efficiency · Source: PVKnowHow / J.v.G. Technology GmbH



PV Module Production Flow: Final Stages

Edge 
Trimming
Trim excess 

material and seal 
edges
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and quality 
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Lamination
Lamination and 
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Packing
Pack panels for 

shipment
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Assemble 

aluminum frame 
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Framing, sorting, and packing form the final three stages after lamination. These steps transform a laminated panel core into a certified, shippable product.



Role of the Framing Machine

What It Does

Assembles aluminum frame around the laminated module 
core

Applies silicone sealant into frame grooves for 
weatherproofing

Locks corner connectors to complete the structural frame

Transforms panel core into an installable finished module

Why It Matters

Aluminum frame resists wind, snow, and 
mechanical stress

Sealed groove prevents moisture and dust 
ingress at edges

Mounting holes enable secure installation on 
racking systems

Frame provides grounding point for electrical 
safety



Types of Framing Machines

Criterion Manual Semi-Automatic Fully Automatic

Frame Loading Fully by hand Operator-assisted Automated feed system

Glue Application Manual dispensing Automated dispense Automated dispense

Corner Locking Manual Machine-handled Fully automated

Best Suited For Low-volume / pilot Medium-scale lines High-volume (>50 
MW/yr)

Initial Cost Low Moderate Higher upfront

Alignment Accuracy Operator-dependent Improved consistency Vision/laser-guided



Key Framing Machine Components

Frame Feed & Positioning
Automated or semi-automated 
frame loading systems

Precision clamping to align 
frame sections

Frame cleaning and preparation 
stations

Sealant & Bonding System
Automated silicone dispensing 
into frame groove

Controlled glue volume for 
consistent seal

Corner connector installation 
mechanisms

Alignment & Inspection
Vision systems for dimensional 
verification

Laser guidance for precise 
module-to-frame docking

Sensor monitoring of sealant 
continuity

Control & Integration
PLC-based control with HMI interface

Adaptable to large-format modules (182 mm, 210 mm cells)

Integrated into automated conveyor line



Framing Machine Selection Factors

Production Volume
Small/pilot scale: manual 
machine suitable and cost-
effective

Medium scale: semi-automatic 
balances cost and output

Large scale (>50 MW/yr): fully 
automatic justifies higher 
investment

Module Specifications
Frame profile dimensions must 
match module format

Multi-cell / large-format 
modules may require 
automated handling

Glass-glass modules require 
adapted clamping and support

Budget & Scalability
Manual machines carry lowest 
upfront investment

Semi-automatic systems offer 
good balance of performance 
and adaptability

Total cost of ownership 
includes maintenance and 
consumables



Sorting Process: Purpose & Mechanics

What Sorting Achieves

Separates modules by power class (wattage bins)

Identifies modules not meeting quality standards

Ensures matched electrical performance per delivery 
batch

Provides traceability data for each finished module

How Sorting Machines Work

Conveyor belts move modules between test stations

Sensors measure electrical output (IV, EL testing)

Robotic arms transfer modules to designated bins

Programmable sorting logic per specification criteria



Packing Process & Automation

1 1 — Final Electrical Test
IV curve and insulation test confirm module performance before packing

2 2 — EL Inspection
Electroluminescence camera detects internal cell defects and microcracks

3 3 — Labeling
Module receives performance label and barcode for full traceability

4 4 — Robotic / Manual Sorting to Pallet
Modules placed horizontally or vertically by power class; corner protection applied

5 5 — Pallet Wrapping & Shipment Prep
Pallet strapped, wrapped, and documented for warehouse or outbound logistics



Manual vs. Automated: Framing, Sorting & 
Packing

Manual
Lowest capital cost

Suited for small-scale or pilot 
production

Higher operator dependency

Slower output; higher labor cost 
per module

Semi-Automated
Operator manages loading; 
machine handles key steps

Good for medium-scale 
production lines

Better consistency vs. manual

Moderate investment; flexible 
operation

Fully Automated
Robotic handling end-to-end

Highest throughput and 
repeatability

Minimal operator involvement

Optimal for large-scale lines; 
lowest cost per module



Efficiency & Quality Benefits of Automation

Higher Throughput
Automated systems operate faster 
than manual processes

Continuous flow reduces cycle time 
between modules

Higher production rates support 
quicker delivery schedules

Consistent Quality
Vision and sensor systems detect 
misalignment and defects

Automated sorting ensures only 
spec-compliant modules ship

Reduces scrap rate and rework 
exposure

Lower Cost Per Module
Reduced manual labor 
requirements at scale

Fewer defects reduce warranty and 
field failure risk

Automation investment recovers 
through volume efficiency



Final Production Insights

Match Automation to 
Volume
Machine selection should align with 
production scale — manual for pilot, 
automated for high-volume lines

Quality is Locked at Final 
Stage
Framing, sorting, and packing are 
the last opportunity to detect and 
reject non-conforming modules 
before shipment

Integration Drives Efficiency
Fully integrated lines connecting 
framing, testing, sorting, and 
packing minimize handling and 
reduce cycle time

Source: PVKnowHow / J.v.G. Technology GmbH · Process: Solar module framing, sorting, packaging · Stage: Final 
assembly in industrial PV manufacturing lines



About the Content Partner

J. v. G. technology GmbH — The DESERT Company

Founded in 1997 in Bavaria, Germany. Family-owned engineering
company specializing in turnkey solar module production lines.

More than 90 factory projects delivered worldwide.
On-site team training included — no prior manufacturing
experience required.

Key areas:

Turnkey PV manufacturing lines | DESERT Technology® |
TÜV-certified module designs | Factory planning to production

www.jvg-thoma.com



Contact

J.v.G. Technology GmbH

Möningerberg 1a, 92342 Freystadt, Germany

info@jvg-thoma.de | www.jvg-thoma.com

Source: https://www.pvknowhow.com/how-pv-machines-
frame-sort-and-pack-modules/

Created with the support of JvGLabs — specialist for AI systems

and AI-driven visibility. www.jvglabs.com

mailto:info@jvg-thoma.de
http://www.jvg-thoma.com/

