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By using AM technology 
we’ve been able to produce 
a propulsion system that 
is powerful, yet small, and 
anything but tame.                       
        Velontra (USA)

Challenge:Background: 
Innovative 3D Manufacturing, 
a rapid prototyping company, 
was approached by Velontra, a 
start-up developing a low-cost 
hypersonic propulsion system 
for the aerospace market. 

Velontra needed a way to 
produce rapid prototypes of its 
propulsion systems while also 
reducing resource use, meeting 
quality requirements and 
manufacturing tolerances, and 
keeping costs down.

The Innovative 3D 
Manufacturing team were able 
to rapidly produce part iterations 
by using Renishaw’s RenAM 
500Q multi-laser additive 
manufacturing system for 
maximum efficiency.

Rapid prototyping expert uses 
Renishaw AM systems to develop 
hypersonic technology for 
aerospace 
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Case studyCase study

The development of spacecraft has always been 
reliant on new and advanced technologies. Additive 
manufacturing (AM), for example, gives aerospace 
engineers the design freedom and rapid prototyping 
capabilities required to develop new parts for satellites, 
while meeting the strict requirements of the aerospace 
industry. So, when aerospace venture capital startup 
Velontra looked to develop a hypersonic propulsion 
system for space applications, it turned to Innovative 3D 
Manufacturing, user of Renishaw’s AM systems.

Innovative 3D Manufacturing, a rapid prototyping company founded in 
2016, provides manufacturers, in a variety of industries ranging from 
aerospace to medical, with a range of expert prototyping services. By 
using AM, Innovative 3D Manufacturing can develop more complex 
components than what has traditionally been possible when using 
conventional methods, such as CNC machining. Using AM, the rapid 
prototyping specialist can also combine multiple components into one 
part, reducing the weight of the final product.

One of Innovative 3D Manufacturing’s recent customers, Ohio-based 
Velontra, is a start-up in the aerospace market using innovative 
technologies to develop engines capable of hypersonic speeds. 
The company designs, prototypes and builds hypersonic propulsion 
systems for a range of applications, with the aim of accelerating 
development while reducing the cost of the propulsion design cycle. 
By making these advancements and developing new systems, such 
as its Bronco hypersonic engine for smaller vehicles, Velontra hopes to 
enable the space industry and other sectors to experience and benefit 
from affordable, unmanned supersonic vehicles.
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Case study 3

“Compact hypersonic propulsion systems are highly sought after by 
space companies, so, to remain competitive, we must develop parts 
quickly,” explained Joel Darin, CTO of Velontra. “In aerospace, we know 
that the best way to learn is by doing things, particularly if you want to 
be the first to launch a new technology.”

“Innovation also requires people to keep making iterations of an idea 
and testing it until it works. Take the Wright brothers — lots of other 
people across the world wanted to take the first successful flight. The 
brothers built a test tunnel to try their aircraft over and over again, which 
resulted in success. We take the same attitude when developing our 
products,” added Darin.

To successfully take the Bronco engine from concept to product, 
Velontra needed a way to produce rapid prototypes of its small and fast 
propulsion systems while also reducing resource use, meeting quality 
requirements and manufacturing tolerances, and keeping costs down. 
While the team understood the benefits of AM for this application, 
Velontra had no in-house expertise to develop a process in the intended 
timeline.
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Case study

To develop AM components in partnership with a team 
experienced in AM, Velontra reached out to Innovative 
3D Manufacturing. The prototyping expert recently 
upscaled its operations and is now operating four 
Renishaw RenAM 500Q multi-laser systems to improve 
productivity while continuing to deliver high quality 
parts for a range of customers, including Velontra.

The Innovative 3D Manufacturing team uses its skills in designing for 
AM to develop parts including the propulsion system for the Bronco. 
The design process for this part involved considering optimal wall 
thickness, cavity design and flow paths. Innovative 3D Manufacturing 
then produced part iterations using the RenAM 500Q, orientating parts 
to use 100 per cent of the machine’s build capacity. 

As well as the propulsion system, Velontra has collaborated with 
Innovative 3D Manufacturing to prototype and produce other bespoke 
parts for the propulsion system, such as an additively manufactured 
ramjet prototype and afterburner hardware. By using AM, Velontra, in 
partnership with Innovative 3D Manufacturing, can develop complex yet 
lightweight parts, send designs to its partner and receive prototypes the 
next day, reducing development cycles.

The RenAM 500Q can process 
a variety of aerospace-grade 
materials such as Inconel, 
titanium and aluminum.

This afterburner casing takes 
advantage of AM to combine 
several components into a 
single part.
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Case study 5

“We’ve worked with Velontra since its inception to share our expertise on designing for AM in the aerospace industry,” said Chris Beck, Operations 
Manager and owner of Innovative 3D Manufacturing. “By helping Velontra to understand the importance of designing geometries for AM, choosing 
the optimal part thickness and selecting the right materials, Velontra’s engineers have been able to develop and refine their propulsion system. By 
using the RenAM 500Q, a multi-laser metal AM system, we have been able to print prototypes at a much faster rate, while leveraging the machine’s 
on-board sieving capabilities, making the entire process more efficient and reducing part turnaround.”

The RenAM 500Q is a laser powder bed fusion system that features four high-power 500 W lasers that can access the entire powder bed surface 
simultaneously, enabling users to make use of the entire build plate, thereby boosting productivity. The system also features automated powder and 
waste handling systems that enable consistent process quality, reduce operator intervention time, and ensure high standards of system safety.
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Case study

“By using AM technology we’ve been able to produce a propulsion 
system that is powerful, yet small, and anything but tame,” emphasised 
Darin. “We recently conducted tests of the Bronco using the wind tunnel 
at Purdue University, Indiana, and saw positive results. We plan to further 
our use of additive manufacturing to continue developing and improving 
the Bronco.”

Tests at Purdue University’s wind tunnel simulated speeds of over Mach 
4.5 and an altitude of 100,000 ft. Results demonstrated that the Bronco 
can deliver thrust at greater than Mach 5, over five times the speed of 
sound and, according to Velontra, this makes the engine the first of its 
kind.

“The Innovative 3D Manufacturing team have been an amazing 
collaborator as always. Chris and the team do all they can to deliver the 
quality parts we need as quickly as possible,” continued Darin. “On one 
occasion we sent a part design file on Monday afternoon, 24 hours later 
he drove to meet us halfway to deliver a part we needed — his support 
is incredible. We have also been impressed with the speed and quality 
of the Renishaw AM systems that the team uses to deliver quality parts, 
but at the affordable production cost we require to keep the costs of the 
propulsion system down.” 

Velontra aims to integrate the Bronco hypersonic propulsion system into 
small vehicles to make them supersonic for commercial and industrial 
use. The company also plans to build an unmanned spaceplane that can 
be used as a platform for launching satellites. 

With help from its Renishaw metal AM systems, Innovative 3D 
Manufacturing is maintaining its reputation for delivering high quality 
parts and meeting the deadlines of customers in a range of sectors. 
The on-board sieving and four laser system found in the RenAM 500Q 
is suited to production as well as prototyping, enabling Innovative 3D 
Manufacturing to take on manufacturing projects.

For further information on Renishaw’s AM systems, visit                    
www.renishaw.com/en/metal-3d-printing.
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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
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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.
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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.
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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.
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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.
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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.
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