
Material
    Welding

   Near*      Far*
Swaging
Staking Insertion

Spot
Welding

Amorphous Polymers
ABS 1 2 1 1 1
ABS/polycarbonate alloy 2 2 2 2 2

Acrylic a 2 3 4 2 2
Acrylic multipolymer 2 4 2 2 2
Butadiene-styrene 2 4 2 2 2
Phenylene-oxide based resins 2 2 2 1 2
Polyamide-imide 2 4 5 5 5
Polyarylate 2 4 5 5 5
Polycarbonate b 2 2 3 2 2
Polyetherimide 2 4 5 5 5
Polyethersulfone b 2 4 5 5 5
Polystyrene (general purpose) 1 1 4 2 4
Polystyrene (rubber modified) 2 3 1 1 1
Polysulfone b 2 4 3 2 4
PVC (rigid) 4 5 2 1 3
SAN-NAS-ASA 1 1 4 2 3
Xenoy (PBT/polycarbonate alloy) 2 4 4 2 2

Semi-Crystalline Polymers c

Acetal 2 4 3 2 4
Cellulosics 4 5 2 1 4
Fluoropolymers 5 5 5 5 5
Ionomer 4 5 5 5 5
Liquid crystal polymers 4 5 3 5 5
Nylon b 2 4 3 2 4
Polyester, thermoplastic
   Polyethylene terephthalate - PET 3 5 5 5 5
   Polybutylene terephthalate - PBT 3 5 5 5 5
Polyetheretherketone - PEEK 4 5 5 5 5
Polyethylene 5 5 3 2 2
Polymethylpentene 4 4 3 1 2
Polyphenylene sulfide 3 4 5 2 4
Polypropylene 4 5 1 2 1

Notes:
* Near-field welding refers to a joint 0.250 in. (6.35 mm) or

less from the horn contact surface; far-field welding refers to
a joint more than 0.250 in. (6.35 mm) from the horn con-
tact surface.

a Cast grades are more difficult to weld due to higher molec-
ular weight.

b Moisture will inhibit welds.
c Semi-crystalline resins in general require higher amplitude

and energy levels due to polymer structure, higher melt tem-
peratures, and heat of fusion.

The codes in Table 1 indicate rreellaattiivvee  eeaassee  ooff  wweellddiinngg
for the more common thermoplastics. In addition
to the material factors covered in the preceding sec-
tions, ease of welding is a function of part size and
geometry, joint design, energy requirements, ampli-
tude, and fixturing. 

NNoottee::  TThhee  rraattiinnggss  bbeellooww ddoo  nnoott  rreellaattee  ttoo  tthhee
ssttrreennggtthh  ooff  tthhee  wweelldd  oobbttaaiinnaabbllee.

UUssee  tthheessee  ttaabblleess  aass  aa gguuiiddee oonnllyy,, ssiinnccee  vvaarriiaattiioonnss  iinn
rreessiinnss,,  ffiilllleerrss,,  aanndd  ppaarrtt  ggeeoommeettrryy  mmaayy  pprroodduuccee
sslliigghhttllyy  ddiiffffeerreenntt  rreessuullttss..

Code: 1 = Easiest, 5 = Most difficult.

Table 2.
Compatibility of
Thermoplastics

AAmmoorrpphhoouuss  PPoollyymmeerrss
ABS

ABS/polycarbonate alloy
Acrylic 

Acrylic multipolymer
Butadiene-styrene

Phenylene-oxide based resins
Polyamide-imide

Polyarylate
Polycarbonate

Polyetherimide
Polyethersulfone

Polystyrene (general purpose)
Polystyrene (rubber modified)

Polysulfone 
PVC (rigid)

SAN-NAS-ASA
Xenoy (PBT/polycarbonate alloy)

SSeemmii--CCrryyssttaalllliinnee  PPoollyymmeerrss
Acetal

Cellulosics
Fluoropolymers

Ionomer
Liquid crystal polymers

Nylon 
Polyethylene terephthalate - PET
Polybutylene terephthalate - PBT

Polyetheretherketone - PEEK
Polyethylene

Polymethylpentene
Polyphenylene sulfide

Polypropylene

Denotes compatibility
Denotes compatibility in
some cases (usually blends)

Table 1.
Characteristics

AAmm
oorr

pphh
oouu

ss  PP
ooll

yymm
eerr

ss
AB

S
AB

S/
po

ly
ca

rb
on

at
e 

al
lo

y
Ac

ry
lic

 
Ac

ry
lic

 m
ul

tip
ol

ym
er

Bu
ta

di
en

e-
st

yr
en

e
Ph

en
yl

en
e-

ox
id

e 
ba

se
d 

re
si

ns
Po

ly
am

id
e-

im
id

e
Po

ly
ar

yl
at

e
Po

ly
ca

rb
on

at
e

Po
ly

et
he

rim
id

e
Po

ly
et

he
rs

ul
fo

ne
Po

ly
st

yr
en

e 
(g

en
er

al
 p

ur
po

se
)

Po
ly

st
yr

en
e 

(ru
bb

er
 m

od
ifi

ed
)

Po
ly

su
lfo

ne
 

PV
C 

(ri
gi

d)
SA

N
-N

AS
-A

SA
Xe

no
y 

(P
BT

/p
ol

yc
ar

bo
na

te
 a

llo
y)

SSee
mm

ii--
CCrr

yyss
ttaa

llllii
nnee

  PP
ooll

yymm
eerr

ss
Ac

et
al

Ce
llu

lo
si

cs
Fl

uo
ro

po
ly

m
er

s
Io

no
m

er
Li

qu
id

 c
ry

st
al

 p
ol

ym
er

s
N

yl
on

 
Po

ly
et

hy
le

ne
 t

er
ep

ht
ha

la
te

 -
 P

ET
Po

ly
bu

ty
le

ne
 t

er
ep

ht
ha

la
te

 -
 P

BT
Po

ly
et

he
re

th
er

ke
to

ne
 -

 P
EE

K
Po

ly
et

hy
le

ne
Po

ly
m

et
hy

lp
en

te
ne

Po
ly

ph
en

yl
en

e 
su

lfi
de

Po
ly

pr
op

yl
en

e


