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Moment With…. 

In the April 2018 issue of Stainless Steel World Americas 
we published the first part of an in-depth interview series 
about the important connection between valves and ma-
terials with Micromazza’s technical team. The first instal-
ment focused on the specifics of valve castings, materials, 
and testing, but this second, and final, instalment will fo-
cus more directly on the severe service side of things, espe-
cially cryogenic applications. 

We cover the basics of what cryogenic and severe service 
environments actually are, how material selection factors 
in, and what some of the different challenges are working 
with these specialty type of valves. 

Interview by Candace Allison 

The inside scoop on severe service and cryogenic valves
An interview with the technical team from Micromazza 

Part two of two

Cryogenics 
Please describe the basic 
concept of what “cryogenics” is. 

The word comes from the 
Greek word meaning cryo, which 
means ‘cold,’ and genic, which 
means ‘producing.’ It is the sci-
ence that studies very low tem-
peratures, generally tempera-
tures below -150°C. (It is not 
well-defined what the cryogenic 
point on the temperature scale 
exactly is, but it is usually be-
lieved to be -150°C when we are 
talking about valves.) 

The Standard MSS-SP134/2012 
considers cryogenic fluid to be a 
gas that can be changed to a liquid 
by removal of heat by refrigeration 
methods to a temperature at -100 
°F (-73°C) or lower. That is, any flu-
id below -73°C is considered cryo-
genic service. 

What are some of the end-use ap-
plications for cryogenic valves? 

In the hospital sector, cryo-
genics is often implemented in 

the transportation of oxygen, 
whereas in the oil and gas in-
dustry, cryogenics is used in the 
transportation of Liquefied Nat-
ural Gas (LNG) and/or Liquefied 
Petroleum Gas (LPG). 

Is there a big demand for cryo-
genic valves? 

No, only because the seg-
ment of cryogenic valves is very 
restricted, so it depends upon 
the few companies that operate 
it. The demand for these prod-
ucts often rises when there is a 
production plant that is being 
expanded or needs some repair 
or replacement of lines. The de-
mand for cryogenic products is 
much lower than the demand for 
conventional valves. 

How are cryogenic valves differ-
ent from standard valves? 

Cryogenic valves have a body/
bonnet extension integrally cast/
forged or consisting of a pipe 
or non-standard wall tube that 

distances the stem packing and 
valve operating mechanism from 
the cryogenic fluid in the valve 
body/bonnet. 

Materials in contact with cryo-
genic fluid or exposed to cryogen-
ic temperatures must be suitable 
for use at the minimum tempera-
ture specified by the purchase or-
der. The pressure tests are made 
at temperatures -196°C. 

a) What type of environments 
do they have to withstand? 

It depends on the applica-
tion and what is specified by the 
purchase order, but to approve a 
cryogenic valve, it need be test-
ed according to standards like 
the MSS-SP134 or BS6364. Both 
standards are very rigorous and 
request pressure tests with room 
temperature at -196°C. 

b) Do they have to be cast out of 
a specific material? 

Yes, they do. The cryogenic 
valves usually are cast or forged 
out of stainless steel series 300 
material (such as the grades 316, 
304, 321, 347), but other possi-
ble materials can be found in the 
standard ASME B31.3. 

What is the production process 
like for cryogenic valves? 

The production process for 
cryogenic valves is a very specif-
ic and thorough process. It needs 
to be run in a clean room and the 
parts need be free of any grease 
and/or oil. Besides the produc-
tion pressure test (which is for 
all valves), the valve needs to be 
approved in a severe cryogenic 
testing lab where the test fluid 
generally is helium gas. 

a) Are there any special consid-
erations? 

All the valves that need to be 
tested have to be free of water, 
grease, and/or oil, and if they 
aren’t, there is a large likelihood 
that the test could fail because 
the low temperature transforms 
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More than pipes

any contaminant in something 
like stone and can stop the valve 
drive or damage the seat. 

b) Do they require different 
testing? 

Yes, they do. The testing is done 
in a tank where the valve is sub-
mersed in liquid nitrogen, which 
reaches a temperature of -196°C. 

Are there any particular chal-
lenges with cryogenic valves? 

Yes, there are. Packing and 
gasket materials in direct con-
tact with the service f luid have 
to be capable of operating at 
temperatures from positive 
(warm) temperatures to the 
lowest cryogenic temperatures. 
The valves need to have a bon-
net extension that distances the 
stem packing and valve operat-
ing mechanism from the cryo-
genic f luid that might otherwise 
damage or impair the function 
of these items. The bonnet ex-
tension shall be of sufficient 
length to provide an insulat-
ing gas column that prevents 
the packing area and operating 
mechanism from freezing. 

How are these challenges dealt 
with? 

These challenges are treated 
very seriously by a strong engi-
neering team that is dedicated in 
producing the best-possible prod-
uct. It also helps to have access to 
a laboratory with all the neces-
sary resources to perform all the 
complex tests. 

What are some of the different 
alloys used for cryogenic valves? 

The main alloys that are used 
for cryogenic valves are the stain-
less steel 300-series (such as 316, 
304, 321, 347). 

Why are these alloys used? 
These alloys are largely used due 

to the lack of a clearly defined tran-
sition from ductile to brittle frac-
ture in impact toughness testing. 

What are some of the common 
types of cryogenic valves? 

Often they are the gate valves, 
but ball valves, globe valves, 
and check valves have also been 
used. For example, Micromazza 
manufacturers cryogenic gate 
and ball valves. 
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Severe service 
How do severe service valves differ from 
cryogenic valves? Or are cryogenic valves 
considered a severe service valve? 

Cryogenic service is considered a severe 
service. Generally speaking, severe service 
that occurs with oscillation of tempera-
tures between positive and negative tem-
perature. 

What are some end-use applications that 
would be considered severe service? 

Materials for use in H2S-containing en-
vironments in oil and gas production. 

What are some of the alloys that these 
types of valves are made of? 

We can use carbon and low alloy steels, 
cast irons, duplex stainless steels, and 
austenitic stainless according to NACE 
MR0175. 

Why are these alloys used? 
They are used if all the requests men-

tioned in the NACE0175 standard are 
made. By doing this, we ensure that the 
valve will not fail due to cracking caused by 
sulfide stress corrosion cracking (SSC). 

What are some of the challenges related 
to severe service valves? 

The sour gas or hydrogen sulfide (H2S) 
gas, which is also known as sulfuretted hy-
drogen. It is considered the second-most 
deadly gas after carbon monoxide that man 
can encounter in the industrial environ-
ment. Common in all sectors of the petro-
leum industry, this gas can be found in oil 
production and refining processes, sewage 
systems, the paper industry, groundwater, 
and a variety of industrial processes. The 
main challenge related to severe service 
valves working with H2S is to guarantee or 
prevent the material failing. Any type of 
failure in a production line containing H2S 
can be lethal. 

How are these challenges dealt with? 
The buyer must have a full under-

standing of the product. The standards 
must be applied in their entirety and the 
manufacturer must supply the product in 
compliance with all requested require-
ments. It must always be remembered 
that we are dealing with human lives and 
it is our duty to preserve the integrity of 
every person. 

Is the production process different for 
valves that will be used in severe service? 

Yes, it is. For severe services there are 
specific standards that have been created 
and improved over the years to improve the 
process and preserve lives. 

Is the testing process any different? 
Yes, for some severe services, from the 

selection of the material to the end of the 
manufacturing process, additional tests are 
carried out in order to guarantee the quali-
ty of the product. These tests range from the 
control of chemical composition, hardness, 
welding control, among other tests. 

End-uses for cryogenics  
In today’s technologically based society there are many practical applica-

tions for cryogenics in our every day lives. Here are just a few: 

t�/VDMFBS�.BHOFUJD�3FTPOBODF�	/.3
� This is one of the most common 
methods to determine the physical and chemical properties of atoms by 
detecting the radio frequency absorbed and subsequent relaxation of nuclei 
in a magnetic field. 

t�&MFDUSJD�1PXFS�5SBOTNJTTJPO� It can be very hard to transmit power 
by overhead cables in larger cities and due to this, the cables are often run 
underground instead. But these cables then get heated and the resistance 
of the wire increases, which leads to a waste of power. Superconductors 
can be used to increase power throughput, however cryogenic liquids like 
nitrogen are required. 

t�'SP[FO�'PPE� When large masses 
of frozen foods are transported, cryo-
genic gases are used to preserve the 
food. This is especially true for the food 
shipped to regions like war or natural 
disaster zones because it needs to be 
stored for a long time so cryogenic food 
freezing is used. 

t�.BOVGBDUVSJOH�1SPDFTTFT� 
Some manufacturing processes call 
for cryogenic cooling to be used to 
cool the tool tip during the time of 
machining. This is an important step 
in the overall manufacturing process 
because it can help greatly in extend-
ing the life of the tool. 

An example of a nuclear magnetic res-
onance machine, The Bruker DMX 500 
MHz NMR spectrometer is a three-chan-
nel system dedicated for liquid samples 
with pulse field gradients capabilities. 
Photo: University of Connecticut


