
Advanced in-mold coating  
technology for automotive  
applications
Enhanced polyurethane chemistry delivers faster 
processing and improved sustainability



This can be done by using polyisocyanates based  
on 1,5-pentanediisocyanate (PDI) oligomers.  
With PDI oligomers containing 68% renewable 
carbon, these formulations enable higher biobased 
content of the formulation compared to conventional 
hexamethylene diisocyanate (HDI) systems. 

Materials used
The coating system centers on a polyisocyanate 
composition based on 1,5-pentanediisocyanate (PDI) 
-based isocyanurate (Desmodur® CQ ultra N7300). As 
a comparative product, hexamethylenediisocyanate 
(HDI)-based isocyanurate was used (Desmodur® 
ultra N3600). The polyol applied was the branched 
polyester polyol Desmophen® XP 2488.* The 
catalyst in all formulations was dibutyltindilaurate 
(DBTL), which is a well-known catalyst for 
polyurethane coatings.

The automotive industry faces mounting  
pressure to reduce manufacturing cycle times  
while maintaining high-quality surface finishes  
and improving environmental sustainability.  
Traditional automotive coating processes involve 
multiple energy-intensive steps including 
substrate production, transport to paint shops, 
cleaning, spray coating, and oven curing, which 
requires separate facilities and extended cycle 
times. A patented technology called in-mold 
coating (IMC) or Direct Coating (DC) offers a  
unique solution by combining injection molding 
with coating application in a single operation.

However, to achieve sufficiently fast curing speeds, 
most formulations still require high concentrations  
of tin-based catalysts. At Covestro we have developed 
an improved in-mold coating (IMC) formulation that 
can help reduce the amount of tin-based catalyst and 
thereby lower occupational exposure risks. 
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Revolutionizing surfaces with Direct Coating technology

*�Desmodur® CQ N7300, Desmodur® ultra N3600 and Desmophen® XP 2488  
were all obtained from Covestro Deutschland AG.



Polyol Desmophen® 
XP 2488

Desmophen® 
XP 2488

Desmophen® 
XP 2488

Polyisocyanate Desmodur® 
ultra N3600

Desmodur® CQ 
ultra N7300

Desmodur® 
ultra N3600

Catalyst DBTL DBTL DBTL
Amount of 
catalyst 
[wt% on total 
formulation]

0.15 0.15 0.18

Pot life [s] 111 99 98

Determination of pot life
Pot life determination was conducted according  
to a procedure (standardized at Covestro) which 
measures the processing time of coating systems  
from crosslinking initiation until the system reaches  
a viscosity that prevents further processing.  
The polyol component and catalyst were first 
weighed into a suitable speed mixer container and 
thoroughly mixed until no streaks were visible.  
The isocyanate component was then added to the 
polyol component, and the crosslinked coating 
system was immediately mixed using a speed  
mixer with timing started simultaneously. 

After mixing, the system was continuously  
monitored by gentle stirring with a wooden spatula  
to track viscosity development and flow behavior.  
Pot life was determined to have been reached when  
a significant viscosity increase and strong reduction 
in flow behavior indicated the onset of gelation and 
loss of processability. The time from mixing initiation 
to pot life endpoint was recorded. 

Table 1: Overview of pot life experiments. Using the same amount of catalyst with 
Desmodur® ultra N3600 and Desmodur® CQ ultra N7300 will lead to longer pot life of  
the former. An increase in catalyst concentration is needed to achieve the same pot life. 

Results
Reacting the polyester polyol with the HDI-based 
isocyanurate and a catalyst concentration of 0.15 
weight% on formulation led to a pot life of 111 
seconds. Replacing the HDI-based isocyanurate  
with the PDI-based isocyanurate while maintaining 
the same catalyst concentration led to shorter pot 
life of only 99 seconds, which brings an 11% increase  
in curing speed. For achieving the same pot life of  
99 or 98 seconds respectively using the HDI-based 
isocyanurate, an increase of catalyst concentration 
from 0.15 weight% to 0.18 weight% was necessary, 
which translates to a 20% increase in pot life.

These performance gains by using PDI-based 
polyisocyanate can be used in two ways: faster 
cycle times enabling higher production throughput, 
or reducing catalyst amounts while keeping the 
cycle time which thereby lowers occupational 
exposure risks.
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The manner in which you use our products, technical assistance and information (whether 
verbal, written or by way of production evaluations), including any suggested formulations and 
recommendations, are beyond our control. Therefore, it is imperative that you test our products 
to determine suitability for your processing and intended uses. Your analysis must at least include 
testing to determine suitability from a technical, health, safety, and environmental and regulatory 
standpoint. Such testing has not necessarily been done by Covestro, and Covestro has not obtained 
any approvals or licenses for a particular use or application of the product, unless explicitly stated 
otherwise. [EMEA only: If the intended use of the product is for the manufacture of a pharmaceutical/
medicinal product, medical device¹ or of pre-cursor products for medical devices or for other 
specifi cally regulated applications which leads or may lead to a regulatory obligation of Covestro, 
Covestro must explicitly agree to such application before the sale]. Any samples provided by 
Covestro are for testing purposes only and not for commercial use. Unless we otherwise agree in 
writing, all products are sold strictly pursuant to the terms of our standard conditions of sale which 
are available upon request. All information, including technical assistance is given without warranty or 
guarantee and is subject to change without notice. It is expressly understood and agreed by you that 
you assume and hereby expressly release and indemnify us and hold us harmless from all liability, in 
tort, contract or otherwise, incurred in connection with the use of our products, technical assistance, 
and information. Any statement or recommendation not contained herein is unauthorized and shall 
not bind us. Nothing herein shall be construed as a recommendation to use any product in confl ict 
with any claim of any patent relative to any material or its use. No license is implied or in fact granted 
under the claims of any patent. These values are typical values only. Unless explicitly agreed in 
written form, they do not constitute a binding material specifi cation or warranted values.
¹Please see the “Guidance on Use of Covestro Products in a Medical Application” document.
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Covestro represents a 
valuable development for 

automotive manufacturers 
seeking to improve efficiency 

and sustainability while 
maintaining quality  

and standards.

Conclusion 
The advanced 1,5-pentanediisocyanate-based 
polyisocyanurate Desmodur® CQ ultra N7300 obtained 
from Covestro represents a valuable development  
for automotive manufacturers seeking to improve 
efficiency and sustainability while maintaining quality 
and standards. The demonstrated performance 
advantages of faster curing times, combined with  
the environmental benefits of a partially biobased 
feedstock derived from renewable sources and the 
potential for reduced catalyst dependency position 
this innovation as an important enabler for next-
generation automotive coating applications,  
specifically for in-mold coating technology.

For automotive manufacturers operating in an 
increasingly competitive and environmentally  
conscious market, this technology offers a proven  
path forward that simultaneously addresses the critical 
needs of faster processing, enhanced sustainability,  
and maintained quality standards for both interior  
and exterior automotive components.

Are you interested in learning more?  
Please contact Yvonne Reimann for 
more information: 
yvonne.reimann@covestro.com
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