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Crinkling (Alligatoring)
Kirisiklik

Wrinkling
Burusma

Pin holes / Porosity
Gozenekler

Blisters
Kabarciklar

Craters
Kraterler
: Sagging
Bu rehber, yaygin jelkot sorunlarini, Sarkma / Akma
nedenlerini ve tamir ydontemlerini kapsar.

This guide covers common gelcoat problems,
their causes, and repair methods.
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Fiber Print
Laminant Yapisinin Ylzeyde Gérinmesi
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Crinkling ("Alligatoring")
Kirigiklik / Burugma

CAUSES

The defect occurred BEFORE lamination:

The gelcoat was applied too thinly (less than 400 pm).

The gelcoat was thinned before application and it drained
on the vertical surface (residual thickness less than 400
pm).

Cold gelcoat or a cold mold.

Insufficient (less than 1%) or excessive (more than 3%)
amount of polymerization initiator (catalyst).

The defect occurred AFTER lamination:

Incomplete polymerization of the gelcoat due to an
insufficient (less than 1%) or excessive (more than 3%)
amount of initiator.

Incomplete polymerization of the gelcoat in isolated areas
where "grooves" from the brush bristles remained during
material application.

Incomplete polymerization of the gelcoat in mold cavities
where styrene vapors could have accumulated.

Lamination was started prematurely, and the gelcoat did
not have time to polymerize due to low temperature / high
humidity or insufficient coating thickness (i.e., less than
400 pm).

The mold was wet or cold.

SEBEPLERI

Hata lamine isleminden ONCE olustu:

Jelkot ¢cok ince uygulandi (400 pm'den az).

Jelkot uygulamadan o6nce inceltildi ve dlsey ylzeyde
slzulerek akti (kalan kalinlik 400 pm'den az).

Soguk jelkot veya soguk kalip.

Polimerizasyon baslaticisinin (katalizor) yetersiz (%1'den az)
veya asiri (%3'ten fazla) olmasi.

Hata, lamine isleminden SONRA ortaya ¢ikti:

Baslaticinin yetersiz (%1'den az) veya asiri (%3'ten fazla)
olmasi nedeniyle jelkotun tam polimerlesmemesi.

Malzeme fir¢a ile uygulandiginda firca killarindan kalan
"oluklarin"  kaldigi  izole alanlarda jelkotun  tam
polimerlesmemesi.

Stiren buharlarinin birikmis olabilecegi kalip bosluklarinda
jelkotun tam polimerlesmemesi.

Laminasyon erken baslatildi ve jelkot, duslk sicaklik / yuksek
nem veya yetersiz kaplama kalinigi (yani 400 pm'den az)
nedeniyle polimerlesmek icin yeterli zaman bulamadi.

Kalip nemli veya soguktu.

POLRES



Crinkling ("Alligatoring")
Kirigiklik / Burugma

PREVENTIVE MEASURES:

Ensure the total wet film thickness of the gelcoat is within
the range of 400-600 pm.

Do not add more than 3% styrene to the gelcoat (it is
advisable not to add any at all).

Correlate the mass percentage of the peroxide initiator
introduction with the room temperature and the
subsequent curing temperature (see the section "Adding
Peroxide Initiator"); in case of application with a gelcoater
with automatic initiator dosing, check the correctness of
the set percentage of peroxide initiator addition, as well as
the actual supply of the initiator to the spray gun; for
gelcoaters with external mixing - correctly set the air
pressure for initiator spraying and visually control the
supply of the peroxide initiator into the gelcoat spray
stream.

Do not apply onto a cold or wet mold and check for the
absence of condensation if the mold was brought from a
cold room into a warm workshop.

Allow the gelcoat to cure and do not start lamination if the
gelcoat stains the finger in at least one area of the product
(including corners and cavities of the mold).

Check the gel time of the gelcoat in its quality certificate:
filled gelcoats and isophthalic-neopentyl glycol gelcoats
polymerize, on average, more slowly.

Do not use the standard version of the gelcoat (without
additional accelerators) at temperatures below 15°C.

After sufficient exposure of the applied gelcoat, to forcibly
remove accumulated styrene vapors, either turn the mold
on its side or use fanning motions to blow out the mold
cavities with a gentle stream of dry, clean, compressed air
at room temperature.

ONYEYiCi TEDBIRLER:

Jelkotun toplam islak film kalinliginin  400-600 pm
araliginda olmasini saglayin.

Jelkota %3'ten fazla stiren eklemeyin (hi¢ eklememek tercih
edilir).

Peroksit baslatici ilavesinin kltlece yUzdesini oda sicaklig
ve sonraki kir sicakligl ile orantilayin ("Peroksit Baslatic
ilavesi" bélimine bakin); otomatik baslatici dozajli jelkot
tabancasi ile uygulama durumunda, peroksit baslatici ilave
yUzdesinin dogru ayarlandigini ve baslaticinin puskirticutye
aktarildigini kontrol edin; harici karisimli jelkot tabancalari
icin — baslatici puskirtme hava basincini dogru ayarlayin ve
peroksit baslaticinin jelkot puskirtme hizmesine aktarimini
gorsel olarak kontrol edin.

Soguk veya nemli bir kaliba uygulama yapmayin ve kalip
soguk bir ortamdan sicak bir atélyeye getirilmisse yogusma
(kondens) olmadigini kontrol edin.

Jelkotun kirlenmesine izin verin ve jelkot, Grinin en az bir
noktasinda (kalibin koéseleri ve bosluklari dahil) parmagi
lekeliyorsa laminasyona baslamayin.

Jelkotun kalite sertifikasindaki jel zamanini (donma suresi)
kontrol edin: dolgulu jelkotlar ve izoftalik-neopentilglikol
jelkotlar ortalama olarak daha yavas polimerlesir.

Standart versiyon jelkotu (ek hizlandiricilar olmadan) 15°C
altindaki sicakliklarda kullanmayin.

Uygulanan jelkot yeterince bekletildikten sonra, birikmis
stiren buharlarini zorla uzaklastirmak igin kalibi yan cevirin
veya kalip bosluklarini, oda sicakligindaki kuru, temiz,
basingli havanin gicli olmayan bir akisi ile sUplrme
hareketleriyle Ufleyin.

POLRES



Wrinkling

Burusma

-t

CAUSES

The defect occurred BEFORE lamination:

Causes of Surface Defects:

Initiator (Catalyst) Issues: Insufficient (less than 1%) or
excess (more than 3%) initiator, or the initiator being poorly
mixed.

Mold Release Application Error: Poor application of the
release agent. This includes combining semi-permanent and
wax-based releases, excess release agent, and using
releases unsuitable for fiberglass reinforced plastics (FRP)
such as silicone-based ones.

Mold Adhesion Problem: Uneven adhesion to the mold due
to poor condition of the release layer, excess release wax,
or the presence of an unisolated layer of modeling clay.
Mold Contamination: Contamination of the mold with oil,
water (including from the air line), etc.

Gelcoat Issues: Over-thinned gelcoat or low resin solids
content in the gelcoat.

Timing Errors:

Excessively long delay between gelcoat application and
lamination (should be a few hours within the same day).
Gelcoat Application Error: Uneven or excessively thick
application of the gelcoat. Also, an excessively long delay
between gelcoat application and lamination (should be a
few hours within the same day).

The defect occurred AFTER lamination:

Excess or poor-quality release wax,

Unisolated layer of modeling clay,

Excessively long dwell time before lamination,

Laminate cures too quickly / laminate layer is too thick,
Uneven laminate thickness and, as a result, a difference in
the exothermic peak temperature during curing,

Incorrect resin-to-glass fiber ratio in the laminate,
Accumulation of unbound resin during lamination.

SEBEPLERI

Hata laminasyon isleminden ONCE olustu:

Yuzey Hatalarinin Nedenleri:

L]

Baslatici (Katalizor) Sorunlari: Eksik (%1'den az) veya asiri
(%3'ten fazla) baslatici kullanimi ya da baslaticinin iyice
karistirilmamig olmasi.

Ayiricl Kaplama Hatasi: Kalitesiz ayirici uygulamasi. Bu, yari
kalici ve balmumu bazli ayiricilarin birlikte kullanilmasini,
asiri ayirict kullanimini ve cam elyaf takviyeli plastik (FRP)
icin uygun olmayan (silikon vb.) ayiricilarin kullanimini igerir.
Kaliba Yapisma (Adezyon) Problemi: Ayirict katmanin kotd
durumu, asiri ayirici balmumu veya kalip macunu ile
yalitilmamis bir katmanin bulunmasi nedeniyle kaliba
dizensiz yapigsma.

Kalip Kirliligi: Kalibin yag, su (hava hattindan gelen su dahil)
vb. maddelerle kirlenmesi.

Jelkot Sorunlari: Cok seyreltilmis jelkot veya jelkottaki
reginenin duslk kati madde igerigi.

Zamanlama Hatalari:

Jelkotun uygulanmasi ile laminasyon arasinda ¢ok uzun
bekleme suresi (ayni giin iginde birkag saat olmalidir).

Jelkot Uygulama Hatasi: Jelkotun duzensiz uygulanmasi
veya ¢ok kalin bir tabaka halinde strilmesi. Ayrica, jelkotun
uygulanmasi ile laminasyon arasinda ¢ok uzun bekleme
sUresi (ayni gun icinde birkag saat olmalidir).

Laminasyon Sonrasi Olusan Hata:

Asiri miktarda veya kalitesiz ayirici mum,

Yalititmamis kalip macunu tabakasi,

Laminasyondan 6nce bekletme slresinin ¢ok uzun olmasi,
Laminatin ¢ok hizli polimerlesmesi / ¢ok kalin laminat
tabakasi,

-Dlzensiz laminat kalinligi ve bunun
polimerlesmede sicaklik tepesinde farklilik,
Laminattaki regine ve cam elyaf oraninin hatali olmasi,
Laminasyon sirasinda baglanmamis reginenin birikmesi.

sonucu olarak

POLRES



Wrinkling

Burusma

PREVENTIVE MEASURES:

Before Lamination:

Use only release agents (wax-based, semi-permanent)
recommended for the production of fiberglass reinforced
plastics (FRP), and do not combine different classes of
release agents (e.g., a wax release over a semi-permanent
one).

Isolate modeling clay with a properly applied and dried
layer of polyvinyl alcohol (PVA).

Adhere to the recommended initiator (catalyst) addition
ratios corresponding to the workshop / gelcoat / mold
temperature (see section "Peroxide Initiator Addition").

If a gelcoat sprayer is used, ensure the initiator is fed
evenly; if necessary, perform verification and calibration of
the dosing system.

Ensure the cleanliness of the mold and compressed air.
Apply gelcoat in 2-3 even layers, not exceeding a total wet
film thickness of 600 micrometers (um).

Unless absolutely necessary, do not thin the gelcoat. If
thinning is required, use only styrene and no more than 3%.
It is important to remember that thinned gelcoat can run
unnoticed from vertical surfaces to the bottom of the mold,
creating an excessively thick coating there, primarily on the
bottom and in the corners of the mold.

Begin lamination within the same work shift as soon as the
gelcoat-based coating no longer feels tacky to the touch
(tack-free) on all parts of the mold, including corners and
cavities.

If possible, avoid hot drying or using IR lamps to accelerate
the polymerization of the gelcoat.

After Lamination:

If the cause of delamination is modeling clay, replace it with
a higher quality one or isolate it with a layer of polyvinyl
alcohol (PVA) of the recommended thickness, allowing the
PVA to dry thoroughly.

Begin lamination within the same work shift as soon as the
gelcoat-based coating is tack-free on all parts of the mold,
including corners and cavities.

Monitor the evenness of the laminate layer and its resin
impregnation, the correctness of the peroxide initiator
addition proportions, and the resin/fiberglass ratio.

Select resins with optimal exothermic peak characteristics.

ONYEYIiCi TEDBIRLER:

Laminasyondan Once:

Sadece cam elyaf takviyeli plastik (FRP) Uretimi igin 6nerilen
ayiricilari (mum bazli, yari kalici) kullanin ve farkli siniftaki
ayiricilarr (6rnegin, yari kalict bir ayirici Gzerine mum bazli
ayirici) birlikte kullanmayin.

Kalip macununu, dizgiin uygulanmis ve kurutulmus polivinil
alkol (PVA) ile yalitin.

Atélye sicakligl / jelkot sicakligr / kalip sicakligina uygun
olarak onerilen bagslatici (katalizor) miktarlarina uyun
("Peroksit Baslatici ilavesi" béliimiine bakin).

Jelkot puskirtme makinesi kullaniliyorsa, baslaticinin esit
sekilde beslendiginden emin olun; gerekirse dozaj sisteminin
kalibrasyonunu ve kontrolinu yapin.

Kalibin ve sikistirilmis havanin temizligini saglayin.

Jelkotu 2-3 esit katman halinde uygulayin; islak film kalintig
toplam 600 mikrometreyi (pm) gegmemelidir.

Ozel bir gereklilik olmadikca jelkotu seyreltmeyin. Seyreltme
gerekliyse, sadece stiren kullanin ve miktari %3'0 ge¢mesin.
Seyreltilmis jelkotun, kalibin dikey yuzeylerinden fark
edilmeden asaglya, diplere ve koselere suzllerek asir kalin
bir tabaka olusturabilecegi unutulmamalidir.

Jelkot tabakasi, kalibin tim bolgelerinde (koseler ve
bosluklar dahil) parmaga bulasmayacak kivama geldiginde,
ayni is vardiyasi i¢cinde laminasyona baslayin.

Mumkinse, jelkotun polimerizasyonunu hizlandirmak igin
sicak hava kurutma veya kizilétesi (IR) lamba kullanimindan
kacinin.

Laminasyondan Sonra:

Ayrilmanin nedeni kalip macunu ise, daha kaliteli bir
macunla degistirin veya macunu o6nerilen kalinlikta bir
polivinil alkol (PVA) tabakasi ile yalitin ve PVA'nin iyice
kurumasini bekleyin.

Jelkot tabakasi, kalibin tim bolgelerinde (késeler ve
bosluklar dahil) parmaga bulasmayacak kivama geldiginde,
ayni is vardiyasi i¢cinde laminasyona baslayin.

Laminat tabakasinin ve regine emiliminin dlzgunlGgind,
peroksit baslatici ilave oranlarinin dogrulugunu, regine/cam
elyaf oranini kontrol edin.

Optimum ekzotermik pik 6zelligine sahip recineleri segin.

POLRES



Pin holes
Gozenekler

CAUSES:

e o o o o

Excessive material feed to the spray gun,

Spray pressure: insufficient (large pores) or excessive (small
pores),

Incorrect spray distance, wrong position of the spray gun
relative to the mold,

Poor-quality peroxide initiator (absorbed moisture in an
open container or was frozen below 0°C during delivery or
storage),

Too thick a layer of gelcoat,

Peroxide initiator poorly mixed or added in excess (there
are unreacted residues),

The mold with applied gelcoat was moved to a hot drying
chamber without dwell time (before lamination).

Gelcoat was mixed too thoroughly/frequently,
Contamination with water or oil (including from the air line),
Gelcoat was thinned before application,

High viscosity / thixotropy of the gelcoat,

Jerky movements of the roller/brush during application,
incorrect choice of bristle stiffness,
Excessive amount of peroxide
"Peroxide Initiator Addition").

initiator (see section

PREVENTIVE MEASURES:

L]

Apply gelcoat in 2-3 even layers. Hold the spray gun
perpendicular to the surface and maintain distance:
Pneumatic spraying: 45-60 cm

Airless/combine spraying: 55-80 cm

Maintain total wet film thickness within 400-600 microns
Avoid  accelerating gelcoat polymerization before
lamination using hot air or IR lamps

Do not thin the gelcoat

After intensive mixing (including after tinting using a shaker
or gyromixer), let the gelcoat stand for at least 3 hours
before application

Set the recommended material/compressed air supply ratio
Ensure cleanliness of the mold and compressed air
Apply with smooth roller/brush movements,
bubble formation

Always tightly close the peroxide initiator container after
use

Ensure the initiator temperature does not fall below 0°C
during transportation and storage

avoiding

SEBEPLERI:

Puskirtme tabancasina asiri malzeme beslemesi

Puskidrtme basinci: yetersiz (bUyuk goézenekler) veya asiri
(ktguk gbézenekler)

Hatali puskirtme mesafesi, plskirtme tabancasinin kaliba
gore yanlis konumu

Kalitesiz peroksit baslatici (agik kapta nem almis veya
nakliye/depolama sirasinda 0°C altinda donmus)

Cok kalin jelkot tabakasi

Peroksit baslaticinin iyi karistirilmamasi veya asiri eklenmesi
(reaksiyona girmemis kalintilarin bulunmasi)

Uygulanmis jelkotlu kaliba bekletilmeden sicak kurutma
odasina tasinmasi (laminasyondan énce)

Jelkotun ¢ok yogun/sik karistirilmasi

Su veya yag bulasmasi (hava hattindan kaynaklanan dahil)
Jelkotun uygulamadan énce inceltilmesi

Yuksek viskozite/tiksotropiye sahip jelkot

Uygulama sirasinda rulo/fircada ani hareketler, yanlis kil
sertligi secimi

Asirt miktarda peroksit baslatic
Baslatici ilavesi" bélimiine bakiniz)

kullanimi  ("Peroksit

ONLEYICIi TEDBIRLER:

Jelkotu 2-3 esit katman halinde uygulayin.

Pluskirtme tabancasini ylzeye dik tutun ve mesafeyi
koruyun:

Pnématik puskirtme: 45-60 cm

Hava-siz/kombine puskurtme: 55-80 cm

Toplam slak film kalinligini 400-600 mikron araliginda
tutun

Laminasyon oncesi jelkot polimerizasyonunu sicak hava
veya IR lambalarla hizlandirmaktan kaginin

Jelkotu inceltmeyin

Yogun karistirmadan (renklendirme sonrasi vibratér veya
gyromixer kullanimi dahil) sonra jelkotu uygulamadan 6nce
en az 3 saat bekletin

Onerilen malzeme/basincli hava besleme oranini ayarlayin
Kalip ve basingli havanin temizligini saglayin

Rulo/firga ile duzglin, kabarcik olusumundan kaginan
hareketlerle uygulama yapin

Peroksit baslatici kabini kullanim sonrasi hemen sikica
kapatin

Baslaticinin tasima ve depolama sirasinda sicakliginin 0°C
altina dismemesini saglayin

POLRES



Blisters
Kabarciklar

CAUSES:

Peroxide initiator poorly mixed or added in excess (there
are unreacted residues)

Poor-quality peroxide initiator (absorbed moisture in an
open container or was frozen below 0°C during delivery or
storage)

Gelcoat did not have time to polymerize before the start of
lamination

Contamination of gelcoat with water or oil from the air line
Gelcoat applied too thin

Thin/dry laminate

Thinner was added to the gelcoat

Hot drying immediately after lamination

Incorrect viscosity of gelcoat when applied by roller/brush
Fiberglass may be contaminated or improperly processed
during its production

PREVENTIVE MEASURES

Correctly add peroxide initiator and mix thoroughly before
application; if using a gelcoat sprayer with automatic
initiator dosing, check the correctness of the initiator
percentage setting and the actual initiator feed to the
sprayer; for guns with external mixing, correctly set the
initiator spray air pressure.

Tightly close the peroxide initiator container.

Ensure the peroxide initiator temperature does not fall
below 0°C during transportation and storage.

Do not add more than 3% styrene to the gelcoat, and do not
use other thinners at all.

During manual lamination, ensure thorough resin
impregnation of all laminate layers and removal of air
bubbles throughout the volume; when injecting resin with
RTM equipment, ensure complete filling of the mold,
especially in peripheral areas.

When applying gelcoats with roller/brush, use only versions
intended for this type of application (hand, brush) and
ensure that air bubbles burst after the roller/brush pass
and the gelcoat is distributed evenly.

SEBEPLERI:

Peroksit baslatici iyi karistirlmamis veya asiri miktarda
eklenmistir (reaksiyona girmemis kalintilar vardir)

Kalitesiz peroksit baslatici (agik kapta nem c¢ekmis veya
nakliye/depolama sirasinda 0°C'nin altinda donmustur)
Jelkot, laminasyona baslamadan once polimerize olacak
zaman bulamadi

Jelkotun hava hattindan gelen su veya yag ile kirlenmesi
Jelkot ¢cok ince bir tabaka halinde uygulandi

ince/kuru laminat

Jelkota inceltici eklenmistir

Laminasyon sonrasi hemen sicak kurutma uygulanmasi
Rulo/firca ile uygulamada jelkotun uygun olmayan
viskozitesi

Cam elyafin kirlenmis olmasi veya Uretim sirasinda yanlis
islenmesi

ONLEYICi TEDBIRLER

Peroksit baslaticlyr dogru miktarda ekleyin ve uygulamadan
once iyice karnistirin. Otomatik dozajli jelkot tabancasi
kullaniliyorsa, dozaj ayarini ve baslatici akisini kontrol edin.
Harici karisimli tabancalarda, baslatici puskirtme hava
basincini dogru ayarlayin.-Peroksit baslatici kabini sikica
kapatin.

Baslaticinin nakliye ve depolama sicakliginin O°C altina
dismemesini saglayin.

Jelkota %3'ten fazla stiren eklemeyin, diger incelticileri hig
kullanmayin.

Manuel laminasyonda, tum laminat katmanlarinin regineyle
iyice slatildigindan ve hava kabarciklarinin  tamamen
cikarildigindan  emin olun. RTM sistemleriyle regine
enjeksiyonunda, kalibin tamamen doldugundan ozellikle
kenar bolgelerde emin olun.

Rulo/fir¢ca ile uygulamada sadece bu method igin Uretilmis
(hand, brush) jelkotlar kullanin ve rulo/firca gegisinden
sonra hava kabarciklarinin patladigindan ve jelkotun esit
dagildigindan emin olun.

POLRES



Craters
Kraterler

CAUSES:

Contamination with water or oil (including from the air line),
Insufficiently dried polyvinyl alcohol (or it was dried but
then managed to absorb condensation/dust),

Poorly cleaned spray gun / excess lubricant after cleaning
the spray gun,

Poorly mixed peroxide initiator.

Dust or dirt on the mold,

Excess mold release wax / unsuitable or poor-quality
release agent (too much silicone, etc.),

Gelcoat applied too thinly (less than 400 pm),

Gelcoat has too low viscosity,

Expired gelcoat

PREVENTIVE MEASURES

L]

Drain the condensate from the air line, check the condition
of the compressor, install an oil-moisture separator before
the inlet to the spray gun.

Clean spray guns with complete disassembly, use only
lubricants recommended for spray guns.

Maintain the cleanliness of the mold and perform timely
preventive maintenance; also protect it from dust,
especially if the trimming/cutting area is located nearby.
Use natural or high-quality synthetic wax-based release
agents, rubbing them thoroughly into a thin layer during
application, or use semi-permanent release agents,

applying them according to the manufacturer's
instructions.
Apply semi-permanent release systems strictly in

accordance with the manufacturers' recommendations,
without excessive thickness and with sufficient dwell time
for complete polymerization of the release agents and
evaporation of solvents.

Do not add more than 3% styrene to the gelcoat (avoid
adding it altogether unless absolutely necessary) and
ensure that the total wet film thickness of the gelcoat is
within the range of 400-600 pm.

Monitor the expiration date of gelcoats; if gel particles are
suspected to have formed during storage or if particles of
dried gelcoat from the lid/walls of the container have
gotten in, filter it before application.

SEBEPLERI:

Su veya yag bulagsmasi (hava hattindan gelen dahil)

Kalip tzerinde toz veya kir

lyi yilkanmamis plskuirtict / puskartiici temizliginden sonra
asiri gres

Asirl ayirici mum / uygun olmayan veya kalitesiz ayirici
bilesim (fazla silikon vb.)

Polivinil alkolln iyi kurutulmamis olmasi (veya kurutulmus
ama sonra nem/toz ¢gekmis olmasi)

Jelkotun viskozitesi ¢cok duglk

Jelkot ¢ok ince uygulanmis (400 pm'den az)

Son kullanma tarihi ge¢mis jelkot

Peroksit baslatici iyi karistirilmamis

ONLEYiCi TEDBIRLER

Hava hattindaki kondensi (yogusan suyu) bosaltin,
kompresériun durumunu kontrol edin, puskurtucu girisinden
dnce bir yag-nem ayirici takin.

Pusklrtlculeri  tamamen sokerek temizleyin,
puskartuculer icin 6nerilen gres yaglarini kullanin.
Kalibin temizligine dikkat edin ve zamaninda &nleyici bakim
yapin; ayrica, Ozellikle konturleme (budama/kesme) alani
yakinsa, kaliba toz girmesini 6nleyin.

Dogal veya kaliteli sentetik balmumu bazli ayiricilari,
uygulama sirasinda iyice ovarak ince bir tabaka halinde
kullanin veya duretici talimatlarina gére uygulayarak yari
kalici ayiricilart kullanin.

Yari kalici ayirma sistemlerini, asirt kalinlik olmadan ve
ayiricilarin -~ tam polimerizasyonu  ve  ¢ozUculerin
buharlasmasi icin yeterli bekletme siresiyle, Ureticilerin
Onerilerine tam olarak uygun sekilde uygulayin.

Jelkota %3'ten fazla stiren eklemeyin (kesinlikle gerekli
olmadikga hi¢ eklemeyin) ve jelkotun toplam islak film
kalinliginin 400-600 pm araliginda olmasini saglayin.
Jelkotlarin son kullanma tarihini takip edin; depolama
sirasinda jel parcaciklari olustugundan slpheleniliyorsa
veya kabin kapagindan/duvarlarindan kurumus jelkat
parcaciklari karistiysa, uygulamadan énce stzun.

sadece

POLRES



Sagging

Sarkma

CAUSES:

Gelcoat was applied from too close a distance.

The spray pattern is uneven / poorly adjusted / the wrong
nozzle was selected.

Low thixotropy of the gelcoat or the gelcoat was thinned.
Too thick a layer of gelcoat was applied.

Unsuitable release agent (e.g., excess silicone) or incorrect
application of the release agent.

Slow polymerization: insufficient peroxide initiator, cold
gelcoat / cold mold / cold workshop environment.

PREVENTIVE MEASURES

Apply the gelcoat in 2-3 even layers, not exceeding a total
wet film thickness of 600 pm.

Use only appropriate wax-based or semi-permanent release
agents: the former must be rubbed thoroughly into the
mold in a thin layer, the latter must be applied according to
the manufacturers' recommendations, observing the flash-
off time between coats.

Do not thin the gelcoat unless absolutely necessary; if
required, use only styrene and no more than 3%.

Avoid vigorous mixing of the gelcoat immediately before
application to preserve its thixotropic properties.

Maintain a distance of 45-60 cm between the spray gun and
the mold (for pneumatic spraying) or 55-80 cm (for airless
and combination spraying), and ensure the correct ratio of
air pressure to gelcoat flow. This is regulated either by the
nozzle diameter of the spray gun (if the defect occurred at
the recommended spraying pressure of 4-5 bar) or on the
gelcoat dispenser (gun).

Check the uniformity of the spray pattern across the entire
imprint; replace nozzles and air caps in case of wear or
mechanical damage.

In winter, when workshop temperatures are low, it is
permissible to: increase the peroxide initiator addition to up
to 3%, preheat the mold at the start of the shift to 30°C,
and add a polymerization accelerator recommended by the
gelcoat manufacturer.

SEBEPLERI:

Jelkat ¢ok yakin mesafeden uygulandi.

Pusklirtme patterni (alevi) duzensiz / kotl ayarlanmis /
yanlis nozul segilmis.

Jelkatin tiksotropisi dustk veya jelkat inceltilmis.

Cok kalin bir jelkat tabakasi uygulandi.

Uygunsuz ayirici madde (6rn. asiri silikon) veya ayirici
maddenin yanlis uygulanmasi.

Yavas polimerizasyon: yetersiz peroksit baslaticl, soguk
jelkat / soguk kalip / atdlye ortami soguk.

ONLEYIiCI TEDBIRLER

Jelkati, toplam islak film kalinigi 600 pm'yi asmayacak
sekilde 2-3 esit katmanda uygulayin.

Sadece uygun balmumu bazli veya yari kalici ayirici
maddeler kullanin: ilkini kaliba iyice ovularak ince bir tabaka
halinde uygulayin, ikincisini treticilerin tavsiyelerine uygun
sekilde ve katmanlar arasi bekletme suresine dikkat ederek
uygulayin.

Ozel bir gereklilik olmadikca jelkati inceltmeyin; gerekirse
sadece stiren kullanin ve %3'U gegcmeyin.

Jelkatin tiksotropik 6zelliklerini korumak i¢in uygulamadan
hemen énce siddetli karistirmaktan kaginin.

Plskurtict ile kalip arasinda 45-60 cm (pndmatik
plUskirtme igin) veya 55-80 cm (havasiz ve kombine
puskurtme igin) mesafeyi koruyun ve hava basinci ile jelkat
akisi arasindaki dogru orani saglayin. Bu, puskurticlt nozul
cap! (kusur 6nerilen 4-5 bar puskirtme basincinda ortaya
ciktiysa) veya jelkat dozaj Unitesi (tabanca) ile dizenlenir.
Puskirtme patterninin  (alevinin) tum iz  Uzerinde
duzgunlugund kontrol edin; asinma veya mekanik hasar
durumunda nozullari ve hava basliklarini degistirin.

Kisin, atélye sicakliklarinin dusik oldugu durumlarda
sunlara izin verilir: peroksit baslatici oranini %3'e kadar
artirmak, vardiya basinda kalibi 30°C'ye kadar 6n isitmak ve
jelkat Ureticisi tarafindan onerilen bir polimerizasyon
hizlandirici eklemek.

POLRES



Pigment Seperation
Renk ayrismasi, Lekelenme

CAUSES:

Insufficient mixing of gelcoat before application, or
conversely, application immediately after intensive mixing
(in a vibratory shaker, gyromixer) before its thixotropy is
restored,

Gelcoat sagging on vertical surfaces after application (e.g.,
due to thinning, insufficient thixotropy, excessive thickness,
or incorrect release agent application),

Gelcoat applied as adry layer,

Slow polymerization of gelcoat (imbalance in initiator
quantity, cold gelcoat or mold),

Contamination of gelcoat or mold surface.

PREVENTIVE MEASURES

To prevent pigment separation and speckling:

Thoroughly mix the gelcoat throughout its volume before
application, but after intensive mixing with a vibratory
shaker or gyromixer, allow it to stand for 2-3 hours to
restore thixotropy.

Apply the gelcoat evenly in 2-3 wet layers, maintaining a
total wet film thickness within 400-600 pm.

Prevent particles or films of dried gelcoat from the
lid/container walls from contaminating the mixture.

Avoid dry dust (e.g., powder, pollen) settling on freshly
applied gelcoat.

Do not thin the gelcoat.

Follow release agent application guidelines; use only one
type of release agent at a time and avoid combining
different products.

Ensure mold surface and compressed air cleanliness.

SEBEPLERI:

Jelkot uygulama dncesi yetersiz karistirma veya tam tersine,
yogun karistirma (vibrasyonlu karistirici, gyromixer) sonrasi
tiksotropik 6zelliklerini yeniden kazanmadan uygulanmasi,
Jelkotun dikey ylUzeyde uygulama sonrasi sarkma yapmasi
(inceltme, yetersiz tiksotropi, asiri kalinlik veya ayirici
madde hatalari nedeniyle),

Jelkotun kuru tabaka seklinde uygulanmasi,

Jelkotun yavas polimerizasyonu (baslatici miktarinda
dengesizlik, soguk jelkot veya kalip),

Jelkot veya kalip ylzeyinde kirlenme.

ONLEYICi TEDBIRLER

Pigment ayrismasi ve beneklenmeyi 6nlemek igin:

Jelkotu uygulamadan énce tim hacimde iyice karistirin,
ancak vibrasyonlu karistirici veya gyromixer ile yogun
karistirma sonrasi tiksotropisini geri kazanmasi igin 2-3 saat
bekletin.

Jelkotu 2-3 islak katman halinde esit sekilde uygulayarak
toplam islak film kalinligini 400-600 pm araliginda tutun.
Kapak/kap i¢ duvarlarindaki sertlesmis jelkot pargacik veya
filmlerinin karismasini énleyin.

Taze uygulanmis jelkot Uzerine kuru toz (toz, polen vb.)
temasina izin vermeyin.

Jelkotu inceltmeyin.

Ayirici madde uygulama talimatlarina uyun; ayni anda
yalnizca bir tip ayirici kullanin  ve farkli Grunleri
karistirmayin.

Kalip ylzeyinin ve basingli havanin temizligini saglayin.
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Delamination
Delaminasyon / Jelkot ve laminantin ayrismasi

CAUSES:

Excessive dwell time before lamination (over 12 hours at
20°C),

Incorrect/dry lamination (air trapped in the first laminate
layer),

Incorrect choice of glass mat for the first laminate layer,
Erroneous application of topcoat (containing paraffin) using
gelcoat technology for lamination,

Excess mold release wax, or water/oil from the air line
penetrating between the gelcoat and laminate layers,
Low-quality or contaminated glass mat

PREVENTIVE MEASURES

Ensure mold surface cleanliness and the absence of
moisture/oil in compressed air.

In manual lamination, adhere to the recommended
fiber/resin ratios for each laminate layer and ensure
complete resin impregnation and air bubble removal
throughout the volume.

For RTM (Resin Transfer Molding) systems, experimentally
determine injection parameters to ensure complete resin
filling of the laminate, especially in peripheral zones.

Do not use topcoat-type gelcoats (with floating paraffin
layer) in standard processes where gelcoat is applied to the
mold and subsequently laminated.

Avoid excessive buildup of wax release agent; polish
thoroughly after application.

Use only release agents approved for composite (fiberglass
reinforced plastic) production (release agents for rubber or
thermoplastic molding are not suitable).

SEBEPLERI:

Laminasyon dncesi bekletme slresinin uzun olmasi (20°C'de
12 saati askin),
Hatali/kuru laminasyon
kalmasi),

ilk laminat tabakasi igin yanlis cam elyafi secimi,
Parafin iceren topcoat'un, laminasyon alti
teknolojisine uygun olmayan sekilde uygulanmasi,
Asiri ayirici mum kullanimi veya hava hattindan gelen
su/yagin jelkot ile laminat arasina sizmasi,

Kalitesiz veya kirli cam elyafi.

(ilk laminat tabakasinda hava

jelkot

ONLEYICi TEDBIRLER

Kalip ylzeyinin temizligini ve basin¢gli havada nem/yag
bulunmamasini saglayin.

Manuel laminasyonda, her laminat tabakasi igin 6nerilen
cam elyafi/regine oranlarina uyun ve tum tabakalarin
regineyle tam islanmasini ile hava kabarciklarinin tamamen
ctkarilmasini kontrol edin.

RTM (Recgine Transfer Kaliplama) sistemlerinde, regine
enjeksiyon parametrelerini (6zellikle kenar bolgelerde)
laminatin tamamen doldugundan emin olacak sekilde
deneysel olarak belirleyin.

Parafin iceren (ylizeyde parafin bariyeri olusturan) topcoat
tipi jelkotlar, standart jelkot+laminasyon proseslerinde
kullanmayin.

Ayirict mumun asiri birikmesine izin vermeyin; uygulama
sonrasl iyice parlatin.

Sadece kompozit (cam elyafi takviyeli plastik) Gretimi igin
onayli ayiricilari kullanin (kauguk veya termoplastik kalip
ayiricilari uygun degildir).
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Cracking

Catlama

CAUSES:

Excessively thick gelcoat layer,

Mold surface contamination with water, oil, or other
chemicals,

Excessive force/warping during demolding,

Too thin laminate / incorrect fiber-resin ratio in laminate /
incomplete laminate polymerization,

Low-quality gelcoat (low resin solid content, cheap fillers,
incorrect resin-filler ratio).

PREVENTIVE MEASURES

Renew the release agent layer to facilitate demolding,

Begin demolding only after the laminate is fully
polymerized,

Ensure thorough resin impregnation and monitor the
resin/fiber ratio,

Use compressed air injection to assist demolding.

L

SEBEPLERI:

Asiri kalin jelkot tabakasi,

Kalip ylUzeyinin su, yag veya diger kimyasallarla kirlenmesi,
Demontaj sirasinda asiri zorlama/drinun egilmesi,

Gok ince laminat / laminatta cam elyafi-regine oraninin
hatali olmasi / laminatin polimerize olmamasi,

Kalitesiz jelkot (dusik recine kati igerigi, dusuk kaliteli
dolgular, regine-dolgu oraninin hatali olmasi).

ONLEYiCi TEDBIRLER

Uriin cikarmay! kolaylastirmak icin ayirici madde tabakasini
yenileyin,

Laminat tamamen polimerize olduktan sonra c¢ikarma
islemine baslayin,

Laminati iyice i1slatin ve regine/cam oranini kontrol edin,
Sikistirilmis hava Gfleyerek gikarmayi kolaylastirin.

11
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Fiber Print

Laminant Yapisinin Ylzeyde Goériinmesi / Baski efekti

CAUSES:

Gelcoat layer too thin,

Insufficient (<1%) or excessive (>3%) peroxide initiator
content,

Incomplete gelcoat polymerization prior to lamination,
Excessive pressure during laminate roll-out,

High exothermic peaks in laminate resin / uneven laminate
impregnation,

Premature part demolding,

Mold requires preventive maintenance or is contaminated.

PREVENTIVE MEASURES

Apply gelcoat in a wet layer of at least 400 pym (but not
exceeding 600 pm).

Follow recommendations for alternating types of glass
materials during lamination.

Monitor the percentage of peroxide initiator addition
depending on air/gelcoat/mold temperature (see "Peroxide
Initiator Addition" section). If using a gelcoater, ensure
uniform initiator delivery and calibrate the dispenser if
necessary.

Select a resin with optimal exothermic peak and ensure
uniform laminate impregnation.

Begin demolding only after laminate polymerization is
complete (allow it to cool).
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SEBEPLERI:

Jelkot tabakasinin ¢ok ince olmasi,

Peroksit baslatici oraninin yetersiz (%1'den az) veya asiri
(%3'ten fazla) olmasi,

Jelkot polimerizasyonunun
tamamlanmamig olmasi,
Laminatin silindirlenmesi/rule edilmesi sirasinda asiri baski
uygulanmasi,

Laminat reginesinin yuksek ekzotermik tepkimeye sahip
olmasi / laminatin dizensiz islatilmasi,

Urtintin kaliptan erken cikarilmasi,

Kalibin koruyucu bakim gerektirmesi veya kirlenmis olmasi.

laminasyondan once

ONLEYICi TEDBIRLER

Jelkotu en az 400 pm (ancak 600 pm'yi ge¢meyecek
sekilde) islak tabaka halinde uygulayin.

Laminasyon sirasinda cam malzeme tiplerinin degisimine
iliskin tavsiyelere uyun.

Hava/jelkot/kalip sicakligina bagli olarak peroksit baslatici
ylizdesini kontrol edin (bkz. "Peroksit Baslatici ilavesi"
bolimua). Jelkot uygulayici kullaniliyorsa, baslaticinin esit
dagitildigindan emin olun ve gerekirse dozaj ayarini yapin.
Uygun ekzotermik tepkimeye sahip recine secin ve laminatin
homojen impregnasyonunu saglayin.

Laminat polimerizasyonu tamamlanip soguduktan sonra
Granua kaliptan gikarin.

POLRES



Low Gloss
Parlaklik Kaybi

CAUSES:

Mold surface contaminated (dust, moisture),

Mold requires preventive maintenance (polishing),
Polystyrene buildup after prolonged mold use,

Polyvinyl alcohol (PVA) layer applied incorrectly or under-
dried,

Release agent layer needs renewal,

Incorrect polymerization peroxide initiator ratio (especially
in external-mix gelcoaters),

Lamination started too early,

Premature demolding caused sticking,

‘Break-in procedure for new mold was violated, resulting in
immediate polystyrene staining,

Rapid gloss loss in the finished product indicates incorrect
gelcoat type selection during manufacturing.

PREVENTIVE MEASURES

Follow mold resin, barrier coat, and gelcoat manufacturers'
guidelines for new mold fabrication and break-in.

Polish the mold (remove polystyrene buildup and restore
gloss), then renew the release agent layer.

Regularly drain condensate from air lines and install oil-
moisture separators as close as possible to the spray
gun/gelcoater.

When using external-mix gelcoaters, ensure only the spray
pattern containing properly mixed gelcoat and initiator
reaches the mold; verify correct initiator ratio settings on
the dispenser.

Demold only after complete laminate polymerization.

Do not apply standard gelcoat (without accelerator) at
temperatures below 15°C.

Maintain a distance of 45-60 cm (pneumatic spraying) or
55-80 cm (airless and combination spraying) between the
gun and mold.

Select gelcoat type suitable for product end-use: for
products exposed to sunlight and weathering, use only
isophthalic (iso) or isophthalic-neopentyl glycol (iso/NPG)
gelcoats.

SEBEPLERI:

Kalip yUzeyi kirlenmis (toz, nem),

Kalip koruyucu bakim (parlatma) gerektiriyor,

Kalibin uzun sureli kullanimindan sonra polistiren birikmesi
olusmus,

Polivinil alkol (PVA) tabakasi hatali uygulanmis veya yetersiz
kurutulmus,

Ayirici madde tabakasinin yenilenmesi gerekiyor,
Polimerizasyon peroksit baslatici orani hatali (6zellikle harici
karisimli jelkot uygulayicilarda),

Laminasyon ¢ok erken baslatilmis,

Uriin erken cikarildigi icin yapisma meydana gelmis,

Yeni kalip alistirma/yatirma prosedlriine uyulmamis,
sonugta polistiren lekeleri olusmus,

Bitmis Urunde hizli paraklik kaybi, tretimde yanls jelkot tipi
secildigini gosterir.

ONLEYICI TEDBIRLER

Yeni kaliplarin Gretimi ve alistirilmasi igcin matris reginesi,
bariyer kaplama ve jelkot Ureticilerinin talimatlarina uyun.
Kalibi parlatin (polistiren birikimini temizleyin ve parlaklig|
geri kazandirin), ardindan ayirici madde tabakasini yenileyin.
Hava hatlarindaki kondensi duzenli olarak bosaltin ve
puskurticu/jelkot uygulayiclya mimkin oldugunca yakin
yag-nem ayiricilar kurun.

Harici karisimli jelkot uygulayici kullanirken, kaliba yalnizca
jelkot ve baslaticinin dizglin karistigl faktorin ulastigindan
emin olun; dozajlayicidaki baslatici oraninin  dogru
ayarlandigini kontrol edin.

Urtini yalnizca laminat polimerizasyonu tamamlandiktan
sonra gikarin.

Standart jelkotu (polimerizasyon hizlandiricisiz) 15°C
altindaki sicakliklarda uygulamayin.

Paskartact ile kalp arasinda 45-60 cm (pndmatik
puskirtme) veya 55-80 cm (havasiz ve kombine puskirtme)
mesafe birakin.

Urantin kullanim kosullarina uygun jelkot tipi secin: giines
15181 ve diger atmosferik faktorlere maruz kalan Grtnlerde
sadece izoftalik (iso) veya izoftalik-neopentil glikol (iso/NPG)
jelkotlar kullanin.
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Yellowing
Sararma

CAUSES:

Transfer of polystyrene residues from mold to product,
Contamination on mold surface,

Excess polymerization initiator,

Application of gelcoat in a single thick layer,

Poor-quality, unsuitable, or expired gelcoat,

Inadequate mixing of gelcoat before application,
Excessively thick laminate layer,

High exothermic peaks in laminate resin / uneven laminate
impregnation.

PREVENTIVE MEASURES

Perform regular mold maintenance: polish polystyrene
accumulations, renew the release agent layer.

Continuously monitor mold surface and compressed air
cleanliness.

Monitor initiator addition ratio (periodically measure
material and catalyst flow rates for automatic dispensers).
Apply gelcoat in 2-3 even layers achieving a total wet film
thickness of 400-600 pm.

Ensure uniform ventilation around the mold after
application to prevent styrene vapor accumulation in
corners/bottom areas.

Use only manufacturer-approved initiators (typically 50%
MEKP - methyl ethyl ketone peroxide).

Check expiration dates of gelcoat and initiator; seal material
containers airtight after use.
Mix  gelcoat thoroughly
homogeneous.

Maintain resin/fiber ratio and uniform impregnation in
laminate; avoid resin pooling in cavities; select resins with
optimized exothermic profiles.

Avoid highly alkaline or chlorine-containing cleaners for
fiber-reinforced plastic (FRP) product maintenance.

before application until

SEBEPLERI:

Kaliptaki polistiren birikintilerinin Griine ge¢mesi,

Kalip ylzeyindeki kir,

Asiri polimerizasyon baslaticisi,

Jelkotun tek kalin tabaka halinde uygulanmasi,

Kalitesiz, uygunsuz veya suresi ge¢mis jelkot,

Jelkotun uygulamadan énce iyice karistirilmamasi,

Asiri kalin laminat tabakasi,

Laminat reginesinin yUksek ekzotermik tepkimesi / laminatin
duzensiz impregnasyonu.

ONLEYICI TEDBIRLER

Kalip yUzeyi ve basin¢li hava temizligini stirekli kontrol edin.

Baslatici  katki  oranini  izleyin  (otomatik  dozajli
uygulayicilarda malzeme ve katalizér akis hizini periyodik
olgtin).

Jelkotu 400-600 pm toplam islak film kalinligina ulasacak
sekilde 2-3 esit katmanda uygulayin.

Uygulama sonrasi kalip c¢evresinde esit havalandirma
saglayarak kose/dip bolgelerde stiren buhari birikimini
onleyin.

Sadece Uretici onayli baslaticilari kullanin (tipik olarak
%50’lik MEKP - metil etil keton peroksit).

Jelkot ve baslaticinin son kullanma tarihine dikkat edin;
malzeme kaplarini kullanim sonrasi sizdirmaz kapatin.
Jelkotu uygulamadan 6nce homojen olacak sekilde iyice
karigtirin,

Laminatta regine/cam oranini ve esit impregnasyonu
saglayin; bosluklarda recgine birikiminden kaginin; optimize
edilmis ekzotermik profilli recineler secin.

Cam elyaf takviyeli plastik (CETP) Urunlerin temizliginde
yuksek alkali veya klor iceren temizleyicilerden kaginin.
Havuz gibi klorlu su ile temas eden Urlnlerde sadece UV,
klor ve oksidasyona dayanikli 6zel pigment pastalari ile
renklendirilmis jelkotlar kullanin.
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