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For decades, Hot Isostatic Pressing (HIP) has been used 
successfully by manufacturers around the world. HIP 
is used to consolidate metal and ceramic powders and 
remove defects, i.e., pores, oxides and carbides, to
increase the material properties.

With typical pressures from 400 to 2,070 bar (5,800 to 30,000 psi)
and temperatures up to 1,250°C (2,282°F), HIP can achieve 100% of
theoretical density and improve the ductility and fatigue resistance
of critical, high-performance metallic materials. The components
are often of net shape or near net shape configuration.

A proven process for high-performance parts
Common applications for Hot Isostatic Pressing include defect healing 
of castings, consolidation of metal and ceramic powders and diffusion 
bonding of dissimilar metals or alloys. The technology is expanding 
into new applications such as immobilization of High Level Nuclear 
Waste (HLW) by adding binders and other additives to have a synthetic 
ceramic compound similar to natural rock that cannot release radio- 
activity to the ground water.

Why you should HIP

~100% of theoretical density
» Limited to zero risk for
 radioactive leakage
» Minimal waste volumes of all
 accepted methods
» Lighter designs of containers

Improved material properties
» Increased mechanical properties  
 e.g. wear and abrasion
» Reduced scatter of data for  
 safest control of production
» Highest properties for minimal
 corrosion deterioration

More safe and efficient production  
» Less risk of contamination by
 easier waste handling
» Lowest cost/kg

HIP. Supporting the  
Nuclear Waste Industry

Common applications include
» Defect healing of castings
» Consolidation of powder metal  
 and ceramic parts
»	Diffusion	bonding

HIP is expanding into new  
applications such as
» Very large castings
» HIPing of large volumes
» Very large HIP clad P/M to solid
 or P/M to P/M wear components
» Nuclear waste handling of HLW
» Final repository

Nuclear copper-steel
cladded capsule
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HIP and Heat Treatment 
of High Level Waste (HLW)

Quintus Technologies’ patented Uniform Rapid Cooling 
(URC®) furnaces can provide the most accurate and 
controllable cycle time, highest productivity, and even 
combined HIP and heat treatment.

Benefits are reduced energy consumption, safe production 
due to the most accurate temperature control and 
minimize material to be over-heated and significantly 
reduced probability of radioactive release.

Quintus Technologies has the safest and lightest design on the  
market in accordance with ASME Section VIII, Division 3, “leak-before-
burst”. The life time of our pressure vessels are the longest that are 
produced today. 

Most of our HIP units are still in operation due to the unique  
wire-wound pre-stressed technology, that ensure easy inspection  
and longest maintenance intervals.

Improving life for the HLW Industry
Quintus’ HIPs are designed for unmatched performance and can handle 
the highest thermal loads as well as the fastest cooling capability.  
Water cooled power feed-throughs of design “leak-rather-than-arcing”,  
i.e, minimal risk for ground fault. Extremely long life lengths of the  
insulation mantle. Advanced and intelligent temperature control with 
operator friendly HMI. Fan solution for accurate temperature control 
and possibility to continue the cycle in case of earth fault. The safest 
and redundant cooling system to handle power failures/black-outs.  
It is THE system for safe operation. HIP is the way forward for optimized 
material properties and cost savings for safe and efficient production 
with high quality.

HIP Heat Treatment values

Controlled cooling rates up to 3,000°C/min can be 
achieved by combining possibilities of pressure and 
temperature control that the URQ can offer:
» Heat treatment steps can be included into the  
 HIP cycle
» Shortened lead time
» Process steps, like stress relief, can be removed  
 from the usual process route to increase productivity  
 and lower cost/kg

Benefits compared to conventional heat treatment  
methods
» Programmable temperature distribution with  
 good accuracy
» Reduced thermal stresses of processed materials   
 due to URC®

» Reduced cracking or warping

New and unique materials can be achieved
» Process optimization
» Improved functionality

HIP cycle: Conventional cooling vs. URC
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Quintus Technologies has for the last decades supported 
various efforts to find a solution to the HLW repository.
Both in Scandinavia and North America users have come 
to us for help when new technological inventions were 
needed for bringing the project forward. Our outstanding 
record in HIPing makes us the best choice as your partner.

Quintus Technologies has patented a new design for a HEPA-filter in a 
HIP, so radioactive off-gases from a ruptured canister can be treated 
before vented off to the atmosphere. INL (Idaho National Laboratory) 
came to us for help in design and manufacturing of the HEPA-filters.  
We were the only HIP manufacturer that had the knowledge and exper-
tise to solve the problem and is now standard for HIPs in the nuclear 
waste product line.

Improving canister design and HIP trials of calcine from INL
One of the most important factors in the HIPing of HLW is the design  
of the canisters where the calcine and additives are to be HIPed. 
Cracking of the canisters is NOT an option and poor mixing of the  
HLW powder (sand) is critical.

Quintus has worked with INL to solve these issues and found the best 
available technology to minimize radioactive leakage and avoid severe 
stops in the production of HLW capsules for the final repository.

HLW applications

Containment of the radioactive
waste in the HIP canister or  
HIP itself is of the highest  
importance for safe and non- 
hazardous processing of the 
calcine
»	HEPA-filters	have	been	tested
 and proven to function in a HIP
 environment
» Design and tests of the canisters
 in a HIP have shown that even
 at high shrinkage the canisters
 do not rupture

Benefits compared to conventional  
HLW treatment methods
» Lowering of the waste volumes
 with as much as 70%
» Lowest cost/kg for HIP
 vs. Vitrification
» Safe handling of the nuclear waste

New technologies can be
implemented at a low cost  
» Versatile and easy operation
» Increased production

HIP. High Level Waste
Applications

Test of synthetic calcine and canister design

Photos	of	HEPA-filters	before	and	after	HIP
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Robotics of Hot Isostatic Presses 
Operating in Hot-Cells

Robotics is used for moving HLW canisters to and from the HIP

Since the start of the company, Quintus Technologies  
has made safety and quality its prime objectives. The 
wire-wound pre-stressed Quintus® design of the press  
is the highest classification of safe and maintenance-free 
operation of any isostatic presses in the world.

We are the technology leader for quality pressure vessels. This is 
shown in the long use of Robotics for Hot Isostatic Presses (HIP).
Robotics has been used for moving HLW canisters to and from the  
HIP system so no personal harm is done on the staff operating the HIP.
The Robotics can be equipped with tools for handling maintenance 
and service to the HIP, as well as emergency removal of stuck canisters 
inside the HIP furnace. A specialty of Quintus Technologies.

Safety in the HLW industry

Of outmost importance for the HLW
industry is to make sure no radio-
active leakage will come out to the 
atmosphere or ground water to 
cause environmental harm to the 
surroundings or operator
» ASME design of the isostatic  
 presses should be “leak-before- 
 burst”, according to Section
 VIII, division 3 of the Boiler & 
 Pressure Vessel Directive
» Only wire-wound pre-stressed  
 pressure vessels will have the  
 highest classification

Benefits for wire-wound design of 
isostatic presses
» Low regular maintenance
» Lowest weight and no size  
 limitations of the equipment
» Highest safety due to compressed
 stresses, avoiding crack propagation
» Remote handling of HLW by  
 Robotics

New adaptations can be imple-
mented without compromising 
with the structural integrity of  
the pressure vessel
» Heat treatment and quench furnace  
 can be used for optimal temperature  
 control
» Robotics inside the hot-cell for  
 maintenance and service



CIP. Supporting the  
Nuclear Waste Industry

Large CIP (courtesy of Plansee)

For decades, Cold Isostatic Pressing (CIP) has been used 
successfully by manufacturers around the world. CIP is 
used to consolidate metal and ceramic powders to make 
a “green” part that can be further treated, i.e. rolling,
machining or sintering.

With typical pressures from 1,035 to 4,138 bar (15,000 to 60,000 psi)
and ambient temperature up to 93°C (200°F), CIP can achieve 60% of
theoretical density for ceramics. For metals ~100% theoretical density
is possible and also improve the ductility and fatigue resistance
of critical, high-performance metallic materials. The components
are often of net shape or near net shape configuration.

A proven process for high-performance parts
Common applications for Cold Isostatic Pressing include consolidation 
of metal and ceramic powders, compressing of graphite, refractories 
and other fine ceramics for dental and medical applications. The  
technology is expanding into new applications such as pressing of 
bentonite clay for the use in the repositories for High Level Nuclear 
Waste (HLW) by forming blocks that will be the barrier between the 
capsules and the natural rock. It will hinder water movement that will 
corrode the capsules and release radioactivity to the ground water.

Why you should CIP

60-100% of theoretical density
»  Consolidation of metal
 – and ceramic powders.
» “Green parts” for ceramics are
 ready for next process steps
» Elaborate designs of clay blocks

Improved material properties
» Increased mechanical
 properties e.g. bentonite clay
 with high water content
»  Reduced scatter of data for
 safest control of production
» Highest properties for minimal
 corrosion deterioration

More safe and efficient production  
» Fastest method for consolidation
 of ceramic powders to high density
» Lowest cost/kg

Common applications include
» Compressing ceramics for  
 dental and medical applications
» Consolidation of powder metal and
 ceramic parts
» Isostatic graphite for sputtering  
 targets
» Refractories and electrical insulators

CIP is expanding into new  
applications such as:
» CIPing of bentonite clay
» Advanced ceramics
» Nuclear waste handling of HLW
» Final repository
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CIP of Bentonite Clay  
for Repository of HLW

CIP values

“State of the art” technology
for medium and large size
CIP presses
»  Highest safety, i.e., ”Leak-
 before-burst”
» Outstanding cyclic life
 (> 200,000 cycles)
» Superior process control
 at all pressure levels

Benefits compared to conventional
consolidation methods
» Programmable pressure
 distribution with good accuracy
» Reduced mechanical stresses of
 processed materials
» Lowest weight of the machine

New and unique materials can
be processed  
» Process optimization
» Improved functionality

Decompression cycle
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Quintus Technologies’ patented fine decompression 
system to accurately and controllably lower the pressure
and the cycle time, and to give the highest productivity.
Benefits are reduced mechanical wear of valves, safe 
production due to the most accurate pressure control  
and minimize material losses due to entrapped air that  
will cause cracking of the bentonite blocks.

Quinus Technologies has the safest and lightest design on the market 
in accordance with ASME Section VIII, Division 3, “leak-before-burst”. 
The life time of Quintus  pressure vessels are the longest that are  
produced today. 

Most of Quintus’ CIP units are still in operation due to the unique  
wire-wound pre-stressed technology, that ensure easy inspection  
and longest maintenance intervals.

Improving life for the HLW Industry
Our CIPs are designed for unmatched performance and can handle the 
highest pressure and weight loads as well as the fastest cycle times.

Extremely long life of the pressure vessel components. Advanced and
intelligent pressure control with operator friendly HMI. Fine decompression
system for accurate pressure control and possibility to continue the cycle
in case of earth fault. The safest and redundant cooling and filter system
to handle powder failures. It is THE system for safe operation.
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Quintus Technologies is the global leader  
in high pressure technology 

The company designs, manufactures, installs, and 
supports high pressure systems in three main areas: 
densification	of	advanced	materials,	sheet	metal	 
forming and high pressure processing covering food 
and beverage innovation, safety, and shelf life. 

Quintus has delivered over 1,900 systems to customers 
within industries from energy, medical implants, space, 
aerospace, automotive and food processing. The 
company is headquartered in Västerås, Sweden,  
with a presence in 45 countries worldwide.

© 2021 Quintus Technologies. All rights reserved. 
Specifications	and	depictions	are	correct	at	time	of	
printing.	We	reserve	the	right	to	change	specifications	
and designs in order to enhance product performance 
or make design improvements.

ISO 9001:2015
Quality System  
Certified

Quintus Technologies AB
Headquarters
Quintusvägen 2
SE 721 66 Västerås
Sweden
Phone: +46 21 32 70 00

Quintus Technologies LLC
Americas Sales & Service
8270 Green Meadows Drive N
Lewis Center, Ohio 43035
USA
Phone: +1 614 891 2732

Quintus Technologies Co., Ltd.
APAC Sales & Service 
Room 906, 9F, Verdant Place
128 West Nanjing Road
Shanghai 200001, China
Phone: +86 21 5234 0233

For more information please visit www.quintustechnologies.com
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