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Thermoforming Tooling & Rapid Mold Change (SMED) Playbook

An actionable engineering playbook for plant managers, tooling directors, and shift supervisors to slash thermoforming
mold changeover downtime from hours to under 15 minutes.

| The High Cost of Changeover Downtime on Shop-Floor Margins

In industrial thermoforming, small-batch, multi-SKU orders have become the standard across food, consumer goods, and medical
packaging. However, factories relying on manual bolt clamping, cold tool staging, and uncalibrated heating profiles lose between

1.5 to 3 hours per mold change. Reducing this transition time to under 15 minutes through Single-Minute Exchange of Die (SMED)
directly unlocks hundreds of hours of high-margin machine capacity.

CHANGEOVER TIME REDUCTION ANNUAL CAPACITY RECOVERED DIRECT FINANCIAL VALUE

85% Faster +280 Run Hours €45,000+ / Line

Slashing mold swap duration from 110 Equivalent to 14 full production shifts Recovered plant overhead, reduced

minutes down to £ 15 minutes. gained per thermoforming line startup scrap rolls, and lower labor
annually. cost.

| 4-Stage SMED Rapid Changeover Architecture

o 2] o o

External Staging Multi-Couplers Zero-Point Clamping One-Touch Recall

All preparation (tool pre- Replace 16 individual Hydraulic toggle or HMI recipe recall

heating to 65°C, plug water/air hoses with pneumatic zero-point automatically sets heater

alignment, cutting blade single-motion multi-plate datum locks locate and zones, servo stroke

honing) done while snap couplers with leak- lock mold platens in < 30 profiles, and index

previous job is running. free auto shut-off. seconds with £0.017 mm lengths without test
precision. trials.

Istanbul / Turkiye « www.allplastix.com Phone / WhatsApp: +90 532 717 33 63 - info@allplastix.com Page 10of 4


https://www.allplastix.com/

OPERATIONAL EXCELLENCE & OEE

Thermoforming Tooling & Rapid Mold Change (SMED)
Optimization Playbook

¢ Allplastix.com

| Tooling Metallurgy & Thermal Conductivity Benchmark Table

The mold material directly dictates cycle time speed, cooling efficiency, and tool life. Choosing the right alloy balances machining
cost against hourly production volume:

MOLD MATERIAL / THERMAL CYCLE SPEED TOOL TARGET

COST INDEX

ALLOY

COND.

MAX

LIFESPAN

APPLICATION

Cast Aluminum
(AISi7Mg)
Porous cast tooling

Forged Aerospace
7075-T6
High-density wrought
alloy

Copper-Beryllium /
Ampcoloy
High-performance alloy

Tool Steel (1.2312 /
P20)
Pre-hardened cutting
base

Syntactic Foam
(HYTAC-XTL)

Engineered plug material

140 - 160
W/m-K

130-155
W/m-K

200 - 320
W/m-K
Ultra-fast heat
draw

30-35W/m-K
Poor thermal
sink

0.15 W/m-K
Thermal
insulator

25— 32 cycles/min
Standard cooling

38 — 48 cycles/min
Mirror polish ready

45 -55+
cycles/min
Eliminates hot spots

N/A (Cutting
Station)
Rigid mechanical

Enhances sheet
stretch
Zero heat loss

2.5M - 4.0M
shots
Moderate wear

8.0M - 12.0M
shots
High hardness

15.0M + shots
Exceptional life

20.0M+ cuts
Resharpenable

5.0M - 8.0M
shots
Low friction

| Cooling Channel Architecture: Slicing Cycle Times by up to 22%

(1.0x)

1.4x - 1.6x

2.8x - 3.2x

1.8x - 2.2x

Component

Fruit punnets, meat
trays, low-to-mid
volume packaging.

Food clamshells,
blister packs, tight
optical clarity parts.

High-speed yogurt
cups, thin-wall cold
drink lids.

Punch trim dies,
match-metal shear
blades, guide
frames.

Deep-draw plug
assists for CPET/PP
ready-meal
containers.

Engineering Principle: In thermoforming, 80% of total cycle time is consumed by plastic sheet cooling inside the tool.
Conventional straight-drilled cross channels leave thermal dead-zones at container corners. Implementing CNC conformal 3D
cooling channels with turbulent water flow (Reynolds number > 4,000) achieves +1°C cavity temperature uniformity, eliminating
post-ejection warpage and cutting 2.5 to 4.0 seconds per cycle.
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| Standard Operating Procedure: 15-Minute Mold Change Timeline

Follow this chronological step-by-step shop-floor timeline. Tasks are strictly divided between External (offline) and Internal (press
stopped) operations:

OPERATIONAL

TIMELINE MILESTONE EXECUTION PROTOCOL & ACTION ITEMS CHECKOFF

T-.mmus 30 Tool Pre-Staging & Pre- Pre—.heat new mold on staging cart to 65°C using .

min . auxiliary water heater. Stage new sheet roll and cutting Ready
Heating . . .

External Setup dies at machine side.

Min 00:00 - Stop production cycle. Run out remaining sheet

03:00 Press Stgp & Skeleton skeleton. Retract heating banks to standby position. Done
Evacuation .

Internal Setup Purge water manifolds.

Min 03:00 - Release pneumatic/hydraulic platen clamps with one

07:00 Tool Release & Slide-Out  button. Disconnect multi-coupler block. Roll old tool Done

Internal Setup onto transfer crane bed.

Min 07:00 - . lidei -h | I k il

in 07:00 Pre-Heated Tool Slide-In Slide in pre eated mold on roller tracks unti .

11:00 mechanical zero-datum stop. Engage hydraulic clamps. Done
& Lock -

Internal Setup Snap-lock multi-coupler.

Min 11:00 - Recipe Load 8 First-Shot Recall recipe on.HMI (temperatures already matched

15:00 Pass due to pre-heating). Index sheet. Execute 1 cycle; Full Run

Internal Setup inspect trim and stack.

| 4 Golden Rules of Preventive Tooling Maintenance

1. Post-Run Ultrasonic De-Waxing 2. Micro-Venting Hole Inspection

Remove plastic wax and venting vent-hole buildup using Inspect 0.3mm — 0.5mm vacuum vent holes with optical
ultrasonic bath with mild alkaline solution every 500k shots. borescope to ensure 100% unobstructed evacuation.

3. Cutting Rule Die Sharpening 4. Vapor-Corrosion Inhibitor Storage

Hone or replace serrated cutting rule knives every 800,000 Coat steel guide pins and aluminum cavities with dry VCI
cycles to eliminate plastic angel-hair dust contamination. protective barrier before placing on climate-controlled racks.
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| Allplastix Global Tooling Exchange Pool & Consignment
Do not let high-grade custom molds and cutting dies sit idle on warehouse racks after contract production runs end. The Allplastix
Tooling Exchange connects manufacturers seeking immediate, tested packaging molds with plants holding surplus tooling.

1. Certified Mold Sourcing 2. Idle Mold Monetization 3. CMM Dimension Audit
Acquire pre-owned certified molds for Consign your retired or underutilized Every pre-owned mold listed through
standard fruit punnets, deli tooling sets on our confidential global Allplastix includes a coordinate
containers, egg cartons, and blister marketplace and unlock immediate measuring machine (CMM)

packs at up to 60% below new tooling cash flow from depreciated assets. dimensional inspection report and
costs. water pressure leak test.

| Why Leading Converters Source Tooling via Allplastix

» Immediate Delivery (No 14-Week Wait) « Full Machine Compatibility Verification

In-stock molds can be crated and delivered to your factory Our tooling engineers verify clamping dimensions, shut

floor in days, allowing you to win urgent client contracts. height, and guide pin locations against your exact machine
brand.

« Escrow Protection & Sample Validation « Custom CNC Modification Services

Payment is safely escrowed until sample trays molded from Need minor pocket modifications, venting re-machining, or

the tool are tested and formally signed off by your QA team. new cutting rule blades? We handle precision CNC
adjustments.

Explore Molds or Consign Surplus Tooling

Looking for a fast-delivery mold for an urgent project, or want to liquidate inactive tooling sets? Connect

directly with our tooling engineers today. Send your part drawing or machine model for immediate
matching.

- - = : INSTANT
+90 532 717 33 63 M info@allplastix.com & www.allplastix.com
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