
INTRODUCTION
NTPT (North Thin Ply Technology) offers a range of Automated Tape Laying equipment for the efficient incorpo-
ration of NTPT prepregs into molded parts. This unique technology, offered at an economical price, allows users 
to save on both materials and labor costs, whilst retaining full design freedom for the manufacture of advanced 
composite parts. Offered with full design, kitting, and draping software, NTPT’s ATL solutions are widely used on 
a daily basis. Detailed product information is below: 

 
AUTOmATION AT AN AffORDAbLe PRICe
NTPT estimates that a single ATL can handle the work of eight to ten composite laminators, with full traceability, 
and no possibility of prepreg backers being left within the laminate.

High quality, efficient part production, reduced part contamination, and reduced exposure of uncured polymeric 
materials to the work force are some of the many advantages NTPT’s ATL equipment brings.

A new generation of ATL machine, marketed at an ‘everyday’ price is affordable to smaller molding companies 
looking to reduce labor costs, reduce material wastage, and increase part quality.

 
DImeNsIONs
>  Plotting surface 

The plotting surface is defined as the area on which tapes 
can be laid in any direction and cut at any angle. surface 
footprints are offered according to the following ranges:  
s series: W= <2m x L = 2 to 5m (4 to 10sqm) 
m series: W= 3m to 4m x L = 3 to 6m (9 to 24sqm) 
L series: W= 4 to 4.5m x L=6 to 14m (24 to 63sqm) 
Custom: by arrangement

>  Table height 
The top of the table is located at 800mm.  

 
fUNCTIONALITIes
>  Laying down tapes  

NTPT ATL lays down prepreg tapes, the fibre areal weight can range from 30gsm to 300gsm.

>  Drawing and cutting curves  
NTPT’s ATL machines are supplied with an integral cutting gantry. Curves can be drawn or cut in the entire 
working surface. by the cutting plotting gantry. 

>  Video control 
An onboard camera enables a remote and real time control of the tape laying operation. A remote operator 
is able to view the most critical aspects of the tape laying operation live from a remote computer.
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COMPOSITE WATCH CASE FOR RICHARD MILLE
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To enable the manufacture of intricately-shaped watch cases for prestigious Swiss brand 

Richard Mille, North Thin Ply Technology (NTPT) has developed a unique thin ply quartz prepreg. 

This 52 g/m2 material – the world’s first thin ply quartz fibre prepreg – made its debut in the 

exclusive RM 27-02 Rafael Nadal watch first worn by the Spanish tennis player at the French 

Open in May 2015.



NTPT developed the TPT Quartz™ prepreg in collaboration with Saint-Gobain 

Quartz, which supplied its Quartzel® fused quartz fibre reinforcement for this 

project, and Reichhold, which developed an ADVALITE™ hot melt, monomer-free 

vinyl hybrid resin for the matrix. Richard Mille led the design and validation work for 

this highly demanding end use. 

The quartz prepreg won a JEC World 2016 Innovation Award in the Luxury category. 

Created in 1998, this awards programme identifies, promotes and rewards the most 

innovative composite solutions worldwide.

CHALLENGING THE NORM

Richard Mille is renowned for pushing the boundaries of watchmaking with the use of new materials and designs 

which challenge the norm on every level. The company joined forces with NTPT four years ago to create the 

TPT Carbon carbon fibre prepreg, made using NTPT’s proprietary Thin Ply 

Technology, for its RM 011 model. In its continued search for innovative 

materials which offer novel appearances and textures, while still providing 

the necessary mechanical performance, Richard Mille has now turned its 

attention to quartz prepreg.

To earn its place in the exclusive Richard Mille watch, the new prepreg 

had to meet an extensive list of demanding performance specifications, 

starting with an excellent strength to weight ratio. The project team had 

to demonstrate that the material was non-allergenic, would not yellow in 

sunlight (UV) and was resistant to a range of chemicals that the watch 

could encounter during its lifetime. The prepreg also had to enable the manufacture of an intricately-shaped watch 

case that was lightweight, extremely strong and impact resistant, and watertight. An unusual design driver was that 

the aesthetic properties required a white contamination-free composite.

CREATING THE PERFECT WATCH CASE

With their unique combination of properties, which have led to specialised applications in the aerospace and other 

high-performance industries, Saint-Gobain Quartz’s Quartzel  continuous ultra-pure fused quartz fibres were ideal 

for this application. Quartz offers high thermal insulation performance and a low density, and it can even be used 

at temperatures exceeding 1600°C for short periods of time. As an inert material it is resistant to most acids and 

bases. Quartzel  products exhibit excellent mechanical performance, including an elongation to failure exceeding 7%.

To provide a clear matrix which enables the white quartz fibres to be seen Reichhold developed a custom 

ADVALITE hot melt, monomer-free vinyl hybrid resin to provide the UV stability, processability and mechanical 

properties required. This UV-stable resin allows zero-VOC prepreg manufacture. It is also non-allergenic and offers 

the chemical resistance necessary for a luxury watch.

Using its proprietary spread tow technology NTPT manufactured unidirectional (UD) quartz fibre prepreg tapes of 

300 mm width with a fibre areal weight (FAW) of 52 g/m². These 45 µm plies are composed of 600 layers of parallel 

quartz filaments.



The UD tapes are transformed into 2D prepreg preforms using NTPT’s automated tape laying (ATL) equipment. 

Each layer is angled at 45° to the previous layer. To produce an interesting veined black and white appearance 

when the part is machined a layer of TPT Carbon prepreg is included between several plies of the quartz prepreg.

The preform is cured in an autoclave at a temperature of 120°C under 6 bar pressure to produce a densified 

composite block. The block is then machined into the watch components using CNC equipment at Richard 

Mille’s case factory. For this project NTPT developed a mould with a special shape to create a block which when 

machined reveals the carbon plies in the exact positions specified by Richard Mille. Machining reveals the various 

quartz layers ensuring that each part is unique in appearance. Thin ply prepregs enable the manufacture of the fine 

layers that give the high resolution needed for such an intricate watch design, which could not be achieved using 

conventional prepregs. Machining of conventional prepregs would also be likely to result in delamination of the 

composite, allowing water or chemicals to enter during use.

After the machining step, the main watch case parts undergo thorough 

dimensional and aesthetic control steps. The watch bezel and case back 

in TPT Carbon/TPT Quartz are attached to the baseplate, a complex 

part that has been machined from a separate TPT Carbon block. The 

watch’s mechanism, called tourbillon, is integrated into the baseplate. 

Finally, each watch undergoes an acceptance campaign, which 

includes a series of 200G shocks, and chronometric function and water 

tightness testing. The resulting Richard Mille RM 27-02 wrist watch 

allies performance, architectural design and perfect finishing. 

“The RM 27-02 Rafael Nadal Tourbillon wristwatch is a prime 

example of the myriad possibilities unlocked by NTPT and their TPT  

Quartz technology,” says Julien Boillat, Technical Director at Richard 

Mille. “The dedication of all the participants in the development of 

this new material allowed us to continue extending our knowledge 

of composite materials for applications in watchmaking.”

COLLABORATIVE DEVELOPMENT

This 11-month project involved the close collaboration of the four companies – NTPT, Richard Mille, Reichhold 

and Saint-Gobain Quartz – and typifies the way in which NTPT works with customers to develop a material that 

answers their specific challenges.

NTPT had not manufactured a quartz prepreg before. Initially, it trialled a quartz/epoxy prepreg developed using 

its own epoxy resins, with UV stabilisers and other additives, but the resin turned yellow in colour. A new resin was 

needed which would not yellow, which would achieve the required properties and could be used to manufacture 

a prepreg. Reichhold’s ADVALITE vinyl hybrid resin provided the required UV stability, processability, colour and 

mechanical properties for this application. 

NTPT was then presented with the challenge of manufacturing of a thin ply UD prepreg with a delicate fibre like 

quartz, and a new resin system. The process had to be fine-tuned to make it possible to achieve a 52 g/m² thin ply. 

(A weight of 52 g/m² was chosen to approximately match the thickness of the TPT Carbon prepreg.)



Extensive testing of the new composite material also had to be performed. For any watch a minimum level of 

interlaminar shear strength (ILSS), impact resistance and glass transition temperature (Tg) must be achieved. The 

strength and Tg testing were carried out by NTPT, while impact resistance was assessed by Richard Mille. It was 

also necessary to prove that the new resin was non-allergenic and resistant to a wide variety of substances which 

could be encountered during the watch’s lifetime, including cleaning solvents, cosmetics, sweat and swimming 

pool water. Tests to demonstrate UV and temperature resistance, scratch resistance, water tightness and quality 

of machining were also required.

This development and testing phase took eight months 

to complete. The second phase of the project – scale-up 

and industrialisation – took a further three months. This 

involved transferring the development activities from 

NTPT’s R&D facilities in Switzerland to its main production 

facility in Poland, training of staff, and increasing the width 

of the tape produced to 300 mm (during the R&D phase 

100-150 mm wide tapes were produced). NTPT also 

created a FMEA (Failure Mode and Effect Analysis) looking 

at the contamination of the tape by dust or carbon residue 

during the process.

UNIQUE KNOW-HOW

TPT Quartz prepreg is initially exclusive to Richard Mille luxury watches, but NTPT has developed unique know-

how in the processing of quartz fibres and can now offer quartz prepreg materials ranging from thin ply UD tapes 

of 50 g/m² through to multiaxial preforms. Quartz prepreg could also be applied in aerospace, telecommunications, 

defence and other specialised applications, where a combination of properties such as low weight, excellent 

electromagnetic transparency and resistance to impact or an aggressive environment is crucial. 

Further information

NTPT: www.thinplytechnology.com

Richard Mille: www.richardmille.com

Saint-Gobain Quartz: www.quartz.saint-gobain.com

Reichhold: www.reichhold.com
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