
Thermal Gasket
Combines the Benefits of Both Static Seals and Liquid Sealants with Added Serviceability

The Na tional Aero nau tics and Space Ad min istra tion (NASA) seeks quali fied com pa nies for fur ther de vel op -
ment and com mer ciali za tion of a new gas ket tech nol ogy. This gas ket, which was de vel oped at the Mar shall

Space Flight Cen ter, con sists of an elec tri cally con duc tive sub strate coated on both sides with a ther mo plas tic or
braze al loy. When the sub strate is heated by pass ing an elec tri cal cur rent through it, the coat ing melts. Pre limi nary
tests have shown that this low- cost tech nol ogy can fill im per fec tions and ad here like a liq uid seal ant or braze, cre at -
ing a zero- leakage joint that can eas ily be dis as sem bled for serv ice.

Po ten tial Com mer cial Uses

The ther mal gas ket could be used in a
wide va ri ety of static seal ing ap pli ca -
tions for flanged pip ing and hous ing
joints, par ticu larly where there may be
im per fec tions in the joint and where fu -
ture dis as sem bly is a pri or ity. Ex am -
ples in clude:

• Chemi cal/in dus trial pip ing joints

• Ma rine en gine hous ing joints

• HVAC steam and chilled wa ter pip -
ing joints

• Auto mo tive en gine cool ing sys tem
hous ing joints.

The Tech nol ogy

Con ven tional gas keted joints can leak for sev eral rea -
sons, in clud ing sur face ir regu lari ties, joint pres sure
ex tru sion, and stress re laxa tion. Liq uid seal ants were
de vel oped to re duce leaks by fill ing sur face im per fec -
tions, ad her ing to joint sur faces, and mini miz ing gas -
ket thick ness. How ever, in liq uid seal ant ap pli ca tions,
pro cess con trol is dif fi cult, cur ing is time con sum ing,
fumes in tro duce an en vi ron mental haz ard, and serv ic -
ing can be dif fi cult. Liq uid seal ants used in a highly
fin ished joint can fail, re sult ing from seal ant break -
down or ex tru sion. Brazed joints pres ent simi lar chal -
lenges as well as add ing a safety risk from the heat
source.

To ad dress the limi ta tions of these con ven tional join -
ing and seal ing tech nolo gies, NASA de vel oped the
ther mal gas ket. The ther mal gas ket con sists of an elec -
tri cally con duc tive sub strate that is coated on both
sides with a ther mo plas tic or braze al loy. Al ter na -

tively, the con duc tive sub strate could be an in de pend -
ent layer with the ther mo plas tic or brazed al loy lay ers
mated to the sub strate. 

To in stall, the ther mal gas ket as sem bly is first po si -
tioned in the joint un der a light pre load. An elec tri cal
cur rent is passed through the sub strate to heat it and
melt the ther mo plas tic or braze al loy. At this point, the
joint can be fully pre loaded. Some ex cess ther mo plas -
tic or braze al loy may be squeezed out of the joint, but
this can be mini mized by con trol ling the amount speci -
fied on the sub strate. The gas ket is fully cured within a
few min utes af ter the cur rent is dis con nected from the
sub strate. 

Us ing an al ter na tive in stal la tion method, one could
fully pre load the joint be fore melt ing the gas ket. This
method re quires more up- front de sign ef fort to con trol
the re sult ing stress re laxa tion of the ther mo plas tic or
braze al loy. To dis as sem ble, one would re move the
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pre load, con nect the cur rent source to the sub strate to
melt the ther mo plas tic or braze al loy, and sepa rate the
joint.

Se lect ing this gas ket tech nol ogy is simi lar to other
com pos ite gas ket se lec tion pro ce dures. The maxi mum
op er at ing tem pera ture for a braze- alloy- based ther mal
gas ket would be about 900°F, whereas a ther mo plas tic- 
based ther mal gas ket could op er ate up to about 400°F.
Be cause of con duc tive heat losses and the amount of
elec tri cal cur rent re quired to over come them, a braze-
 alloy- based  ther mal gas ket may be lim ited to sub as -
sem blies with a small heat sink.

Bene fits

• Serv ice able—Gas ket  can be remelted in- situ for
easy joint dis as sem bly.

• En vi ron men tally Friendly —Does not pro duce
VOCs dur ing cur ing.

• Re duces Sur face Fin ish Re quire ments—Ther mal
gas ket fills im per fec tions like liq uid seal ants.

• Eas ily Manu fac tured —Tech nique is com pati ble
with ex ist ing gas ket cut ting sys tems for sim ple or
com plex geo me tries.

• Sta ble—Joints sealed with ther mal gas kets can be
thin ner than those sealed with a stan dard gas ket, re -
duc ing re laxa tion prob lems. 

• Re duces Proc ess Vari ance —Gas ket elimi nates seal -
ant dis tri bu tion and con trol prob lems dur ing joint as -
sem bly.

• Easy to Use—Gas ket can be in stantly po si tioned by
ma chine or hand.

• Fast—Ther mal gas kets can melt and cure in a few
min utes.

• E conomical—Tech nique re sults in sav ings in as -
sem bly, pro cess con trol, ef fec tive ness, re li abil ity,
equip ment down time, and serv ic ing.

• Low Ignition Risk —Tech nique util izes elec tri cal
re sis tance heat ing pro cess.

Proof of Con cept

Sev eral proof- of- concept gas kets have been fab ri cated 
and one test has been per formed. For the test, a 0.007-
 inch- thick mild steel sub strate was coated with a stan -
dard hot melt ad he sive us ing a com mer cial ap pli ca tor.
This in side bolt cir cle ther mal gas ket as sem bly was
then po si tioned be tween two 2-inch nomi nal 150- lb
(car bon steel) flat- faced steel pipe flanges un der a light 
pre load. A 220- volt com mer cial arc welder was then
con nected to op po site ends of the sub strate, which
drew ap proxi mately 200 amps of cur rent for about two 
min utes. At that time, the ther mo plas tic was melted
and the four flange bolts were torqued to ap proxi -
mately 65 ft- lbs. The cur rent source was dis con nected
and the joint was al lowed to com pletely cool. The
com pleted joint was then pres sur ized to 150 psi with
he lium and con tinu ously moni tored for leaks for ap -
proxi mately 30 min utes. The joint was then de pres sur -
ized, sub jected to se vere ran dom vi bra tion for 180
sec/axis, and repres sur ized for fur ther leak test ing. No
leaks were found.

Op tions for Com mer ciali za tion

This tech nol ogy is part of NASA's Tech nol ogy Trans -
fer pro gram. The pro gram seeks to stimu late the use of
NASA- developed tech nol ogy by the com mer cial sec -
tor. NASA is flexi ble in its agree ments, and op por tu ni -
ties ex ist  through co op era tive de vel op ment and/or
pat ent li cens ing (non ex clu sive, ex clu sive field- of- use, 
or ex clu sive). A pat ent is pend ing on this tech nol ogy. 

Con tact

If your com pany or or gani za tion is in ter ested in this
tech nol ogy please con tact:

Gwen Jasper
Na tional Aero nau tics and Space Ad min istra tion

Tech nol ogy Transfer Specialist
Phone:               256.544.1666

Email:  gwenevere.l.jasper@nasa.gov
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