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Challenge:Background: 

When Tronosjet Manufacturing 
of Canada wanted to boost 
its additive manufacturing 
(AM) capabilities and achieve 
regulatory compliance for its 
metallic aerospace parts, it 
turned to global engineering 
technologies company, 
Renishaw, for support. 

Tronosjet needed to demonstrate 
the repeatability of the material 
and its manufacturing process. 
It required a high-quality AM 
system that could produce 
complex metallic components 
and instil confidence with the 
regulators within the company’s 
production team. 

Renishaw supplied three AM 
machines in both single and 
multi-laser variants - with total 
loss and recirculating powder 
schemes. Tronosjet used 
Renishaw’s AM systems to 
produce a safety critical engine 
thrust control pulley bracket 
- one of the first additively 
produced metallic parts to be 
certified by the Federal Aviation 
Administration (FAA).

The reason we decided to go 
for a Renishaw system is the 
brand - it’s highly trusted and 
we knew it was a company that 
offers excellent engineering and 
process capability.

Jeff Campbell 

Director of Maintenance and Manufacturing 

         Tronosjet Manufacturing (Canada)

Renishaw helps Tronosjet Manufacturing 
achieve FAA certification
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Case study

When Tronosjet Manufacturing wanted to boost its 
additive manufacturing (AM) capabilities and achieve 
regulatory compliance for its metallic aerospace parts, 
it turned to global engineering technologies company, 
Renishaw, for support. Renishaw supplied multiple 
laser powder bed fusion (LPBF) AM systems, which 
Tronosjet uses to produce various aircraft components. 
These include a safety critical engine thrust control 
pulley bracket — one of the first additively produced 
metallic parts to be certified by the Federal Aviation 
Administration (FAA) under its Parts Manufacturer 
Approval (PMA) scheme.

Founded in 2001, Tronosjet is a Canadian aircraft leasing, major 
modification and aircraft maintenance provider. Historically, the 
company has owned and managed a fleet of over 60 BAe 146/Avro RJ 
aircraft, along with engines and spare parts on behalf of third parties. 

In 2016, the company founded its advanced manufacturing division, 
established to use AM to produce different aerospace components for 
its customers. As part of its AM service, its team designs, prints, heat 
treats, post-processes and metallurgically tests parts to deliver qualified 
components along with the required certification data. Its manufacturing 
facility carries approval as an Aerospace Manufacturing Organisation 
under Transport Canada 561, along with AS9100 approval for design 
and development. These are industry-recognised standards for quality 
assurance and risk management for organisations in the aviation 
sector. 

Heavy aircraft maintenance in Summerville, 
Prince Edward Island
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Case study

Although more manufacturers are starting to use AM to produce aerospace components, very few components have received regulatory approval 
from the FAA — preventing customers from using AM parts on aircraft. To demonstrate the capability of AM production, Tronosjet selected a BAe 
146 part to substitute with an AM version — an engine thrust control pulley bracket which is conventionally cast from magnesium, a material that 
suffers from corrosion. The bracket holds a pulley, which redirects engine cables that travel from the cockpit to the pylon connecting the engine to the 
airframe. Statically, the bracket is usually loaded with 60-100 lbf of tension from the cable. 

“The thrust control pulley bracket was determined by the FAA to be a Class 1 (critical) part, essential for the safety of the aircraft,” explained Jeff 
Campbell, Director of Maintenance and Manufacturing at Tronosjet Manufacturing. “We knew that additive manufacturing could provide the required 
strength and that having our new bracket certified by the FAA would validate the use of additive in aerospace production.”

Operator with RenAM 500S FlexEngine thrust control pulley bracket 
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Case study

With AM still a relatively new technology, Tronosjet knew it would need to demonstrate the quality, strength and 
reliability of printed parts to the FAA and its regulatory groups, comprised of material scientists, aerospace 
engineers and other airworthiness specialists. 

“Over the years, we have communicated with the FAA many times on different projects, and we understand how it works as a regulatory body,” 
added Campbell. “This gave us an advantage because we knew what to expect. We knew that we’d need to prove the bracket’s safety using tensile, 
fatigue and non-destructive testing (NDT), and to show that it wouldn’t degrade over time.”

As well as proving that the bracket could pass these tests, Tronosjet needed to demonstrate the repeatability of the material and its manufacturing 
process. Therefore, it required a high-quality AM system that could produce complex metallic components and give the regulators confidence in the 
company’s production team. At this point, it turned to Renishaw. 

Light aircraft maintenance at Tronosjet facility
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Case studyCase study

“Our relationship with Renishaw goes way back, and we 
first came to the UK to meet with its CEO in 2018,” added 
Campbell. “The reason we decided to go for a Renishaw 
system is the brand - it’s highly trusted and we knew it was 
a company that offers excellent engineering and process 
capability. Its RenAM 500 series are world-class AM 
machines, and of the quality we needed to achieve FAA 
certification. Also, we were impressed with Renishaw’s 
presence across North America, and its local support 
was important for us as a small business taking on new 
technology.”

Renishaw has supplied three AM machines to Tronosjet, 
in both single and multi-laser variants - with total loss and 
recirculating powder schemes. With a build volume of 250 
mm x 250 mm x 350 mm, and ability to process a range of 
engineering materials, the systems are ideally suited to a 
range of Tronosjet’s aerospace components.

With the flexibility of systems at their disposal, Tronosjet 
opted to use a single laser strategy and no powder 
recirculating to produce the thrust control pulley bracket. 
By maintaining tight control over process variables, 
Tronosjet were able to address some of the challenges 
associated with gaining FAA certification for innovative 
processes. 

Case study

Parts being printed on RenAM 500S Flex

55Tr
on

os
je

t M
an

uf
ac

tu
ri

ng
S

ol
ut

io
n



Case study

Tronosjet chose to print the engine bracket in aerospace grade Ti-6Al-4V titanium alloy, as opposed to the original 
magnesium. Its team then conducted extensive NDT, static, functional and destructive testing and compared its 
performance with the original cast bracket. It found that the printed version was five times stronger, surviving loads 
over 22,000 lb, while the original broke at just 4,000 lb.

“The numbers put things into perspective,” continued Campbell. “The bracket’s superior tensile strength shows that the titanium print is capable of 
withstanding significantly higher loads than required, when the aircraft is in flight. This helped convince the regulators that AM was more than up to 
the job.”

After Tronosjet demonstrated the part’s strength, safety and quality, the engine bracket was certified by the FAA and has received Parts Manufacturer 
Approval (PMA). Certification demonstrates that the bracket has received adequate testing in line with FAA standards for airworthiness and means 
that Tronosjet can now produce and supply it to customers. Significantly, it is one of the first FAA PMA certified metallic AM components in the world 
— giving Tronosjet a competitive edge.

“We’re grateful for Renishaw’s engineering prowess and support — it delivered great products, which have been critical for us achieving certification,” 
concluded Campbell.

For more information on the RenAM 500 series and its laser powder bed fusion technology, click here.

Area Sales Manager, Félix Delorme (Renishaw Canada) 
and Jeff Campbell (Tronosjet) in Summerville, PEI
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https://www.renishaw.com/am
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+886 4 2460 3799 taiwan@renishaw.com
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TVRTKA RENISHAW POTRUDILA SE KAKO BI SADRŽAJ OVOG DOKUMENTA BIO TOČAN NA DATUM OBJAVE, 
ALI NE TVRDI NITI JAMČI ZA ISTI.  TVRTKA RENISHAW NE SNOSI ODGOVORNOST I NE JAMČI ZA TOČNOST I 
POTPUNOST SADRŽAJA U OVOM DOKUMENTU. 

© 2024 Renishaw plc. Sva prava pridržana. 
Renishaw pridržava prava na izmjenu specifikacija bez prethodne obavijesti.
RENISHAW i simbol mjerne glave u logotipu RENISHAW registrirani su zaštitni znaci tvrtke Renishaw plc u 
Ujedinjenom Kraljevstvu i drugim državama. apply innovation i nazivi i opisi drugih proizvoda i tehnologija tvrtke 
Renishaw zaštitni su znaci tvrtke Renishaw plc ili njenih povezanih društava.
Svi ostali nazivi marki i proizvoda rabljeni u ovom dokumentu trgovački su nazivi, zaštitni znaci ili registrirani zaštitni 
znaci svojih vlasnika.

+386 1 527 2100 mail@rls.si

PŘESTOŽE BYLO PŘI VYDÁNÍ TOHOTO DOKUMENTU VYNALOŽENO ZNAČNÉ ÚSILÍ K OVĚŘENÍ JEHO 
PŘESNOSTI, VEŠKERÉ ZÁRUKY, PODMÍNKY, PROHLÁŠENÍ A ODPOVĚDNOST, VYPLÝVAJÍCÍ Z JAKÉHOKOLI 
DŮVODU, JSOU VYLOUČENY V ROZSAHU PŘÍPUSTNÉM ZE ZÁKONA. 

SPOLEČNOST RENISHAW SI VYHRAZUJE PRÁVO PROVÁDĚT ZMĚNY TOHOTO DOKUMENTU A ZAŘÍZENÍ A/
NEBO SOFTWARU A SPECIFIKACÍ ZDE UVEDENÝCH BEZ POVINNOSTI O TAKOVÝCH ZMĚNÁCH INFORMOVAT.

© 2024 Renishaw plc. Všechna práva vyhrazena. 
Společnost Renishaw si vyhrazuje právo na provádění změn technických parametrů bez předchozího upozornění.
RENISHAW a emblém sondy použitý v logu Renishaw jsou registrovanými ochrannými známkami společnosti 
Renishaw plc ve Spojeném království a v jiných zemích. apply innovation a názvy a jiná označení Renishaw 
produktů a technologií jsou ochrannými známkami společnosti Renishaw plc a jejích dceřiných společností. 
Všechny ostatní názvy značek a produktů použité v tomto dokumentu jsou obchodními názvy, ochrannými známkami 
nebo registrovanými ochrannými známkami příslušných vlastníků.

+420 548 216 553 czech@renishaw.com

Obj. číslo: X-xxxx-xxxx-xx-X

HOEWEL ER AANZIENLIJKE INSPANNINGEN ZIJN GEDAAN OM DE JUISTHEID VAN DIT DOCUMENT BIJ 
DE PUBLICATIE TE VERIFIËREN, WORDEN ALLE GARANTIES, VOORWAARDEN, VERKLARINGEN EN 
AANSPRAKELIJKHEID, DIE VOORTVLOEIEN UIT DE GARANTIE, UITGESLOTEN, VOOR ZOVER WETTELIJK 
TOEGESTAAN.

 RENISHAW BEHOUDT ZICH HET RECHT VOOR OM WIJZIGINGEN IN DIT DOCUMENT, DE APPARATUUR EN/OF 
DE SOFTWARE EN DE HIERIN BESCHREVEN SPECIFICATIES DOOR TE VOEREN, ZONDER DE VERPLICHTING 
OM EEN KENNISGEVING TE VERSTREKKEN VAN DERGELIJKE VERANDERINGEN.

© 2024 Renishaw plc. Alle rechten voorbehouden. 
Renishaw behoudt zich het recht voor de specificaties zonder kennisgeving te wijzigen.
RENISHAW en het tasterembleem gebruikt in het RENISHAW-logo zijn geregistreerde handelsmerken van 
Renishaw plc in het Verenigd Koninkrijk en andere landen. apply innovation en namen en vermeldingen van andere 
Renishaw producten en technologieën zijn handelsmerken van Renishaw plc of van zijn dochterondernemingen. 
Alle andere merknamen en productnamen die in dit document worden gebruikt zijn handelsnamen, handelsmerken 
of geregistreerde handelsmerken van de respectievelijke eigenaren.

+31 76 543 11 00 benelux@renishaw.com

Artikelnr.: X-xxxx-xxxx-xx-X

BIEN QUE DES EFFORTS CONSIDÉRABLES AIENT ÉTÉ APPLIQUÉS AFIN DE VÉRIFIER L’EXACTITUDE 
DU PRÉSENT DOCUMENT AU MOMENT DE SA PUBLICATION, TOUTES LES GARANTIES, CONDITIONS, 
DÉCLARATIONS ET RESPONSABILITÉS POUVANT SURVENIR DE QUELQUE MANIÈRE QUE CE SOIT SONT 
EXCLUES DANS LA MESURE AUTORISÉE PAR LA LOI. 

RENISHAW SE RÉSERVE LE DROIT D’APPORTER DES MODIFICATIONS AU PRÉSENT DOCUMENT AINSI QU’AU 
MATÉRIEL ET/OU AU(X) LOGICIEL(S) ET À LA SPÉCIFICATION TECHNIQUE DÉCRITE AUX PRÉSENTES SANS 
AUCUNE OBLIGATION DE DONNER UN PRÉAVIS POUR LESDITES MODIFICATIONS.

© 2024 Renishaw plc. Tous droits réservés. 
Renishaw se réserve le droit de modifier toutes caractéristiques techniques avertissement préalable.
RENISHAW et l’emblème de palpeur utilisé dans le logo RENISHAW sont des marques déposées de Renishaw plc 
au Royaume Uni et dans d’autres pays. apply innovation ainsi que les noms et désignations d’autres produits et 
technologies Renishaw sont des marques déposées de Renishaw plc ou de ses filiales. 
Tous les noms de marques et noms de produits utilisés dans ce document sont des marques de commerce, 
marques de fabrique ou marques déposées de leurs propriétaires respectifs.

+33 1 64 61 84 84 france@renishaw.com

Réf.: X-xxxx-xxxx-xx-X

ZWAR HABEN WIR UNS NACH KRÄFTEN BEMÜHT, FÜR DIE RICHTIGKEIT DIESES DOKUMENTS BEI 
VERÖFFENTLICHUNG ZU SORGEN, SÄMTLICHE GEWÄHRLEISTUNGEN, ZUSICHERUNGEN, ERKLÄRUNGEN 
UND HAFTUNG WERDEN JEDOCH UNGEACHTET IHRER ENTSTEHUNG IM GESETZLICH ZULÄSSIGEN UMFANG 
AUSGESCHLOSSEN. 

RENISHAW BEHÄLT SICH DAS RECHT VOR, ÄNDERUNGEN AN DIESEM DOKUMENT UND AN DER 
HIERIN BESCHRIEBENEN AUSRÜSTUNG UND/ODER SOFTWARE UND AN DEN HIERIN BESCHRIEBENEN 
SPEZIFIKATIONEN VORZUNEHMEN, OHNE DERARTIGE ÄNDERUNGEN IM VORAUS ANKÜNDIGEN ZU MÜSSEN.

© 2024 Renishaw plc. Alle Rechte vorbehalten. 
Renishaw behält sich das Recht vor, technische Änderungen ohne Vorankündigung vorzunehmen.
RENISHAW und das Messtaster-Symbol, wie sie im RENISHAW-Logo verwendet werden, sind eingetragene 
Marken von Renishaw plc im Vereinigten Königreich und anderen Ländern. apply innovation sowie Namen und 
Produktbezeichnungen von anderen Renishaw Produkten sind Schutzmarken von Renishaw plc und deren 
Niederlassungen. 
Alle anderen Handelsnamen und Produktnamen, die in diesem Dokument verwendet werden, sind Handelsnamen, 
Schutzmarken, oder registrierte Schutzmarken, bzw. eingetragene Marken ihrer jeweiligen Eigentümer.

+49 7127 9810 germany@renishaw.com
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A DOKUMENTUM KIADÁSAKOR KOMOLY ODAFIGYELÉSSEL ELLENŐRIZTÉK ANNAK PONTOSSÁGÁT, 
MINDAZONÁLTAL A KÖRÜLMÉNYEKTŐL FÜGGETLENÜL MINDEN SZAVATOSSÁG, FELTÉTEL, NYILATKOZAT ÉS 
FELELŐSSÉG A TÖRVÉNY ÁLTAL ENGEDÉLYEZETT MÉRTÉKBEN KIZÁRÁSRA KERÜL.

©2024 Renishaw plc. Minden jog fenntartva. 
A Renishaw fenntartja a jogot arra, hogy a paramétereket előzetes értesítési kötelezettség nélkül megváltoztassa.
A RENISHAW és a RENISHAW logoban szereplő tapintó szimbólum a Renishaw plc bejegyzett védjegye az 
Egyesült Királyságban és más országokban. Az ’apply innovation’ elnevezés és a Renishaw innovatív termékei, 
nevei és jelölései, valamint technológiái a Renishaw plc, vagy képviseleteinek bejegyzett védjegyei. 
A dokumentumban szereplő más márka- és termék elnevezések, védjegyek és bejegyzett védjegyek, a 
márkanévhez tartozó cég tulajdonát képezik.

+36 23 502 183 hungary@renishaw.com
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SEBBENE SIANO STATI COMPIUTI SFORZI NOTEVOLI PER VERIFICARE L‘ACCURATEZZA DEL PRESENTE 
DOCUMENTO AL MOMENTO DELLA PUBBLICAZIONE, TUTTE LE GARANZIE, LE CONDIZIONI, LE DESCRIZIONI E 
LE RESPONSABILITÀ, COMUNQUE DERIVANTI, SONO ESCLUSE NELLA MISURA CONSENTITA DALLA LEGGE. 

RENISHAW SI RISERVA IL DIRITTO DI APPORTARE MODIFICHE AL DOCUMENTO, ALLE APPARECCHIATURE E/O 
AL SOFTWARE E ALLE SPECIFICHE QUI RIPORTATE SENZA INCORRERE IN ALCUN OBBLIGO DI NOTIFICA.

© 2024 Renishaw plc. Tutti i diritti riservati. 
Renishaw si riserva il diritto di apportare modifiche alle specifiche senza preavviso.
RENISHAW e il simbolo della sonda utilizzato nel logo RENISHAW sono marchi registrati di Renishaw plc nel 
Regno Unito e in altri paesi. apply innovation, nomi e definizioni di altri prodotti e tecnologie Renishaw sono marchi 
registrati di Renishaw plc o delle sue filiali.
Tutti gli altri nomi dei marchi e dei prodotti utilizzati in questo documento sono marchi commerciali o marchi registrati 
dei rispettivi proprietari.

+39 011 966 67 00 italy@renishaw.com
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MIMO ŻE DOŁOŻONO WSZELKICH STARAŃ, ABY ZWERYFIKOWAĆ DOKŁADNOŚĆ NINIEJSZEGO DOKUMENTU 
W CHWILI JEGO PUBLIKACJI, W MAKSYMALNYM ZAKRESIE DOZWOLONYM PRZEZ PRZEPISY PRAWA 
WYŁĄCZA SIĘ WSZELKIE WYNIKAJĄCE Z NIEGO GWARANCJE, WARUNKI, OBIETNICE I ODPOWIEDZIALNOŚĆ 
PRAWNĄ. 

FIRMA RENISHAW ZASTRZEGA PRAWO DO WPROWADZANIA ZMIAN W NINIEJSZYM DOKUMENCIE ORAZ 
W OPISANYCH W NIM URZĄDZENIACH, OPROGRAMOWANIU I DANYCH TECHNICZNYCH BEZ OBOWIĄZKU 
POWIADOMIENIA O TAKICH ZMIANACH.

© 2024 Renishaw plc. Wszelkie prawa zastrzeżone. 
Firma Renishaw rezerwuje prawo do zmian danych technicznych bez powiadomienia.
RENISHAW oraz symbol sondy wykorzystany w logo firmy Renishaw są zastrzeżonymi znakami towarowymi firmy 
Renishaw plc w Wielkiej Brytanii i innych krajach. apply innovation oraz inne nazwy i oznaczenia produktów i 
technologii Renishaw są znakami towarowymi firmy Renishaw plc oraz jej filii. 
Wszelkie inne nazwy marek oraz nazwy produktów użyte w niniejszym dokumencie są nazwami towarowymi, 
znakami towarowymi lub zastrzeżonymi znakami towarowymi należącymi do ich właścicieli.

+48 22 577 11 80 poland@renishaw.com
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EMBORA TENHA SIDO FEITO UM ESFORÇO CONSIDERÁVEL PARA VERIFICAR A EXATIDÃO DESTE 
DOCUMENTO NA PUBLICAÇÃO, ESTÃO EXCLUÍDAS TODAS AS GARANTIAS, CONDIÇÕES, REPRESENTAÇÕES E 
RESPONSABILIDADES, INDEPENDENTEMENTE DO QUE SEJA O MOTIVO, NA MEDIDA PERMITIDA POR LEI. 

A RENISHAW RESERVA-SE O DIREITO DE ALTERAR ESTE DOCUMENTO E O EQUIPAMENTO, E / OU SOFTWARE 
E A ESPECIFICAÇÃO DESCRIÇÃO AQUI SEM OBRIGAÇÃO DE AVISAR SOBRE ESTAS ALTERAÇÕES.

© 2024 Renishaw plc. Reservados todos os direitos. 
A Renishaw reserva-se no direito de alterar as especificações sem aviso prévio.
RENISHAW e o símbolo do apalpador utilizados no logotipo RENISHAW são marcas registradas da Renishaw 
plc no Reino Unido e outros países.    apply innovation, nomes e designações de outros produtos e tecnologias 
Renishaw são marcas registradas da Renishaw plc ou suas filiais. 
Todos os outros nomes de marcas e nomes de produtos utilizados neste documento são nomes comerciais, marcas 
ou marcas registradas de seus respectivos proprietários.

+55 11 2078 0740 brazil@renishaw.com
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RENISHAW JE UČINIO ZNATNE NAPORE KAKO BI OBEZBEDIO DA SADRŽAJ OVOG DOKUMENTA BUDE TAČAN 
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