Troubleshooting Thermoforming

1. Wavamanatudunu

anuduanniAulyl auusalvimusaudivaawinngnssuiunisdiugdsianiiusau Wil
svaznarlunisaunsaliausauduiuanununaasiiviisasnis
WianusauuAdniy 2 sy
Foaaunafilvionas (Winszaza1luns stivaaanuanivianudiu)
ianusawsnaulyl anaaung)finistiugy

andns s lumslinausau

WinszasivszIvalnsallianusaududn

nhfilunistiusllisinaua

adadavadnsallinusau

Wuaavgiivasusardiuzasnstugdlvitnunsau

AndvazunsensadialihviAianisasauuasmiusaurivinalavinauionnauduly

2. funuAamsalasud

amugilunisdugdgoiiulal

anaaugfinnsdugy

annalldlunisdugy

asadavalnsallianusau mnnuilgwiAadianwizusnaau

3. iadunufuvaduou

aanugduasiidadusdeauly

Wuaangduasdadusi

aauuduavniRuwe AUl

LANAUNATUDIRAUNNW

AMsAuANaUNTiuaILNRNW LLAWa

Windsinawmdazunazasadnsalliainuiiu

anazavalnsallvianuduliliiAinn1sandu

aanafivasingaduly anaaugfinaziiaivlalunnsdugy
. . o aanadiuasingaiuly anamugiiuazaIvlatunistiugy
4. \innsdaa/wauuaslin - — - -
dnsnsivazadidawaraingaiuly \Wdanldidlawaradfininsaifiandnsinisivasiag
aanniuasiveiulal WuszazaInsiianusaunndn

5. duuvidugiieliauysal

Winaauugfinnsdugy

Wuadasailianusau

asradavalnsallvinusay minwuilgwiAagdianisusnadu

wsIaaFy N A lliiaIna

WINAINY LaY/via auinuavdaIRyand

AMsgadauaNAlisING

AAFaUATNNAYaUNsalnaRINA

lddasganmanne naidu uiuinaiu

6. inanuudnuudeidudauwiiun

7. funudauuuaifin

aanafivasingaAuly anaaugfinaziiaivlalunnsdugy
sxyanmafizualuaiiaulyl Hansadiuauagdeyeinmaliilanay
aauvgfiasduaiugoiiuly Winsaunslvinauiu

anaunniwitiuwadldniias
WwiiuWiisiu undercut Mau9n1saantiy [LinAIuduaINA

JIUuaannLUU

— — e
wndautiunundvnistiuglaannnuiduwlvirdu

8. anunnzasdunubisinaua

nstaguasin'liangay

TanusauwadnatvsiaEua

ry———
\inyasaunsatduludn

Amuauausaulvisiiaua

Asadavalnsailvinusay

asugduasuiRuweL AUl

LANAUNATUDIRAUNNW

AFIAFAUTTUVAILANAMUTIVIaNTanduaaILATAY

TTTITTIO N TEIDT I ETU JINDTEIU CHDT TN el IV e TN T3 LT 1T 30 COT COTEITT TIOTUETOTCb N T T UTTTEr IO 1T Teg

9. dunudagd

aamgfinstiiudzastiuulisiiEua

2
wWinzavinnaatduluiiuwuiaiuuuna

aadaumsaaalnsalviaaliiu

NsNsEAEAIAaIRITUIIU LN LEND

witleyriauda 8

wuuuiRNW L gaN Wndavdeyanna
Winzavihuaatdulusdiunisdaduu
auudwiinweLAul WA UNTUNANW

10. weiudinlvai

aamgfizasfrdnsauduly

aanarlunstiainusauay

andns 5 lunslinusauay

11, dvwsagunuddnwawiiuly
eiufiy

aaugfizasinsauiulyl

anaaugfinnsdugy

annarlunislianusauay

\Annstagavinannuiutly

anANuTaun ldaslvituunsay

usn AR A litReona

ATIAFAUNNTVINIUADILATDIQ AR EYEYUINIAUDI WU TRNW

Winguiadavqagaanidaraniuy

12. wau&uuudn

aaunpduasineAulal

Winaangdfitunssuiunnstiu

WINFR5I5I2RILATAV AR IATA

13. ANuuANsaIRIRUM

fuiRuniisasyuAndu

\iansiiuduainelinnalu dearaunlalalasianiswunsia (Sand blast) sue #30

whudnuiawtiiuwanisn

vitanuasaaukudin uay/ wia Wuliwidnwaaustfiunsdugddueiu

14, \inyanianIainouutiueu

whudn'lasuausaugoiulluueusna

YSuaavgizasieiasmuauanusauluuinaiwuilgm liivunsau

AndvazunsensadialibvitAinnisasauuasausaurivinalavuinavionnauiulyl

15. Wifous My duIULIY
n3dnd

wafiansgaganmaialulasdsedueiy

vinnsaviaukutinAauangnszuiIunsea e a N

amuaﬂmaouﬁwﬂw"tﬂaﬁuaua

Wsuaangdzasmsiianusaulvimianaduifousudn

agnguauaadnshiausauaanlldndssanar 10% anngudnany

16.1Ainnsdnauasukuiniy
AURDUNNTAFEYINA

NsaanuULLNRNW LINyaN

LANTUIADIAIURIYN

wrudniduAuty

Wuna wazaaungilunsivianusauy

WengnusnEnaun il deisunudn




Troubleshooting Thermoforming

1. Blister/ bubbles

Excessive moisture

Predry or preheat prior to forming. Their time depend upon sheet
thickness.
Heat sheet from both side.

Heating too rapidly

Reduce heater temperature
Use slower heating.
Increase distance between heaters and sheet.

Uneven heating

Check heaters for proper operation.
Adjust heater zones to balance sheet surface temperature.
Hot spots (install screening to defect heat from overheated areas)

2. Blushing/ discoloration

Excessive heat

Reduce heater temperature.
Shorten cycle time.
Check heaters if problem exists in only one area.

3. Chill marks or "Mark-off lines"

Plug assist temperature too cold

Increase plug assist temperature.
Cover plug with flannel or felt.

Mold temperature too cold

Increase mold temperature.

Inadequate mold temperature control
Sheet too hot

Increase the number and/or size of cooling channels.
Reduce heater temperature and heating cycle.

4. Excessive sheet sag

Sheet too hot

Reduce heater temperature and heating cycle.

High sheet melt index value

Use a lower melt index resin.

5. Incomplete forming, poor details

Sheet too cold

Heat sheet longer

Raise heater temperature.

Use more heaters.

Check heater for proper operaton if problem occurs only in the
same area.

Insufficient vacuum

Increase number and/or size of vacuum holes.

Vacuum not drawn fast enough

Check for vacuum leak.
Use vacuum slots instread of holes where possible.

6. Nipples on mold side of foamed part

Sheet too hot

Reduce heater temperature and heating cycle.

Vacuum holes too large

Plug holes and redrill with smaller bit.

7. Part sticking to mold

Part temperature too high

Increase cooling cycle
Slightly lower mold temperature.

Mold undercut

Increase air-eject pressure
Remove part from mold as early as possible after forming.

8. Poor wall thickness distribution

Improper sheet sag

Heat sheet uniformly to allow material to flow properly.

Hot or cold spots in sheet

Balance sheet heating
Check heaters for proper operation.

Mold too cold

Increase mold temperature.
Check temperature control system for scale or plugging.
Poor material distribution (improve pre-stretch or plug assist)

9. Part warpage

Uneven part cooling

Add more water channels to mold or increase their size.
Check for plugged water channels.

Poor wall distribution in part

Follow by No. 8

Poor mold design

Add vacuum holes.
Add moat to mold at trim line.

Mold temperature too low

Raise mold temperature.

10. Sheet scorched

Surface of sheet too hot

Shorten heat cycle.
Use slower heat.

11. Webbing, bridging or wrinkling

Sheet too hot

Lower heat temperature.
Reduce heating time.

Excessive sheet sag

Use minimum sheet temperature possible.

Insufficient vacuum

Check mold for proper vacuum.
Add more vacuum holes or slots if necessary.

12. Whitening of sheet

Sheet too cold

Increase heater temperature.
Increase speed of vacuum.

13. Surface imperfections

Pock Marks on Smooth mold surface

Air entrapment (Sand blast mold texture with #30 shot grit)

Dirt on Sheet or mold

Clean sheet and/ or mold surface prior to forming

14. Shiny Streaks or Spots

Sheet Overheated in Areas

Adjust heaters in affected areas
Hot spots (Screen areas to deflect heat, if unable to do with zoning)

15. Thin Corners when Forming over a
Female Tool

Improper Forming Techniques
Variation in sheet temperature

Pre-stretching the sheet before forming
Adjust the heating temperatures so the sheet is heated evenly

Increase the perimeter (outer) heaters approximately 10% higher
than the center

16. Tearing of Sheet when Forming

Mold design

Increase the radius in the corners

Sheet too cold

Increase heating cycle and temperatures
Balance temperature across sheet

Vacuum too rapid

Reduce the rate (speed) of vacuum being pulled




