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High-Strength Phenolic Laminate

Combines the diclectric properties and
stability of thermoseatling resins with the
strength and loughness of wood fibers.

Insulam is a long-established, high-voltage
insulating material widely used in the alactrical
indusiry becausea of its dielectric properties,
high tensilé shrength and excallant machinathty
To designers of elecirical equipment, Insulam
wood-base laminates add structure and critical
allgrmwnl
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Insulam EH High-Strength Phenolic Laminate

Fabrication and Guality Control

In=zulam EH is made of selected baech
wood veneers, impregnated under
vacuurm with Synihelic rasing and
donsilind under heal and pressune. Tha
resull s & wntlorn matanal that com
bimas the diglectnc properties and
axcallant stakkhty ol the maosi
advanced thermosetting resins wilh
Lhi a reat -E-tfl'-."l'lg‘lh and toughneEss al
wood lbers

In @ conlinuing purkuil of axcal
lence, all Ingulam EM i$ procassid
wnder striclt conlrols thal include daily
tasts and conglan] chacks on protess-
ing ﬂ;’:-l‘.‘-l'.'!l!iﬂr'li I e @lectrncal, ma=
chanecal and physical properiies
ilakanbed on nag-H are averaged from
1ests condecied on proguclion=rnim
matarials over a pencd of four decades
Advanlages
Insulam EH is genorally less expensive
than M E'H.ﬂ.-gl"l-ﬂ-l‘.' canvas-basa
phenalic laminates. |1 15 supanor me-
chanically and egqunl olecirically.
Insulpm EH cosis only about 40% as
miueh a8 NEMA-grade glass laminotes,
1= easier o maching and normally
cosls 50% less to fabricate
Insulam EH can be labricaled io put
sirength whore needed. By varying the
arrangament of [ne wo0d vansers
and thergby the collecive disposibon
ol thsir gramn structure, Insulam can
develop mechamnical stren !'.I':h N any
mguired airection, 1o 50t a EI.'.I'L"'CH!:
application
Insulam EH has & highor modulus of
elasticity than olher phenalic lami-
nales. Designers and labricalors af
large imswlating streciungs can thars-
forg usa reduced cross-saclions, or
can provide graater ngiaily with the
BEMD Crous-saclinns.

APPLICATIONS

LHE reds, |6 rod gusdies and gpditier plales

of migh vollage clircull brapkass all made ol Type 5

spliner plates of Tvpa &

Properties

Whtle Insulem EH strectural dialecinc
matarial is preferred by manulaciurers
of hH_.I!'- '\-.'I:I':TE.I_ZIE glecirical equipmant,
other manufacturars have bonofibed
trom its engineered propartiss in 1R F
products

Divlectric Strength—Excollont
diefecinc ratings ang obiained in all
lpmirdilion arienlations, Lindar ASTM
D-229 a1 G0 HE. Insulam EH is

rated Bt 4.5

Complelely Hon-Magnelic—Maval
Cyvdnancs Laboratory tests indicale
magnatic permeability less than 1,004
In anolher test, alter baing subjeciod
i a 1.4 kilogauss lield, a Insulam EH
samplo recorded & residual Neld ol
lexs than 01 gamima on & Varian
Agnoe. Mubidiom Vapor Magnetometier
Motion in the magnetic field of a coil
wrapped on a Insulam EH frame will
not produce ¢Ody curnenis

Strength/ Welght Ratic Equal to High-
Tenslle Slecl="ilh a spacific gravity
o 1.3, Inguliam EM fis & tensile
sirengih of 28,000 pai

Dimensionally Stable—Because
Ingulam EH i fully resin-impregnaied
Arid densified, walar absorption 5 low
and dimeansonal slabality 15 gopg
Resists Abraslon=Ingulam EH |3 ussd
lor cams, goars, wear $irips, elc
BacEuSe (ks cobe of wonr 8 lowear IRan
UhEt of many matals,

Resisis Heal and Weather—Suitable
for pradonged used in all climates and
wealher, conlinuously at 105°C and
intermidttenthy to 150°C

Resists Many Chemlcals—Linalfociod
by CONTINEOWS BmMImaesion in SIS andag
lais Resists attack of mild acids

ana alkalls

Transtormear codl glamp ning
Eming Typa 6.

Can be Used in Cryogenic Applica-
tlons—Ingulam EH refaing approxi-
mataly BlR of meachanical strength al
-182°C [-314*F). |15 compressive
sirengih (perpendicular (o the foce)
aCtually doubles al cryogoenic tampara:
tures

Highily Efficient Structural Material
For Neutran Shielding—Can ba fabri-
caldd 1o chass 1olsrancoes anad
operaled af retatively high lempera-
lures wilhioul delormalihn oF loss ol
ghealding propertied

Types of Insulam EH
Six symbods compietely describa
any typa of Insulam EH, as follows
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fimish Linsarmiafhed
0 Edgos varnished
(spocial cases only)
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4 Standard air drying aleciricn
varmigh, Excellmnt anti
IraEking propamiss
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General Application

TYPE 5—Uni-directional laminae

For componants siressed In tension,

flexure or lorsion

Langths to 158"

Widtha o 107

Thickness Type55 2,"low”
Type 5T " 103"

TYPE 6—Cross laminated

For panels and componants in com-

prossion or for parts stressed in more

than one diraction

Sizes 1o sult most applications

Thickness Typa 65 3," 1"
Type &7 %" o 6"

Ifiulam EH load suppors gnd
BF tedure naga

b

Lange power transdormer showing

Special Application

TYPE 2—25% Cross laminated
For tenzila applications nequiring
highar shoar sirenglh along the
MAJOr Axis

Lengths to 170"

Widihs o 20"
Thickness Type 25 35" to 14"
Type 27 %" 4"

TYPE 3—Radially disposed laminas
For making silant gears. This arrange-
mant achieves uniform tooth strenglh
Maximum diameier: 18
Thicknass Type35 W"io1"

Type 37T 1*104"
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Tha “Treslie —Elsciromagnatic

TYPE T—Laminao tangantial to

perlphary

Faor non-impragnaled {ransformear

clamping ringa

Minimum |0 —12%

Moximum Q0. -=110"

Minimuwm Radial Wall—11%"

Maximum Rodial Wal—=14"

Ratio of Wall 1o Thickness—12:1
BMaximium

Thickness—34 " to 24 *

= mm N

s =T F 2 & =

]

TYPE B—Laminae 45° 1o major axks
For increasing the ¢lectrical strangih
of componenis along ihe major axis
whem mechanical requiramonis ar
mol critical
Siras ragtricted
Thickngss Typafdsd " lo1”®

Typa BT 1% o 3°

Blocks of Insulam EH help to keop
inings eood 5t new LAG Temrminal



Mechanical Properties Physical Properties

e — —
TYPE 5 |TYPE B Water Absorplion—2%—24 hr
— ! (ASTM D-570)
Tansila Strength, psl, Lengihvsize 28,000 | 15000 Thickness %" 1.00
(ASTM D-G348) Thickness 17 .75
&'Eﬂ“éfé‘;;]s““"ﬂm- P Intermittent operating temperature 150°C (302°F)
Conti fing tam 1
Parpendicular to laminations 17,000 | 30,000 | I: SliJlmg s edom by s ianats 105°C (221°F)
Parallel to laminations and grain I 17.000 | 22,000 In Ade 105°C (221°F)
- s
Flesural Strangth, pal (llatwise) | g y
pecific Gravily 1.30
Lengthwisa 500 | 1500 Hardness (Rockwaell H Scale) 80-100
Crosswise . 15,000 (ASTM D-735)
e — Specific Hoal 0.4
Shear Strengih, psl
Coeficient af thermal expans|on—
Parallel to grain and laminations 3,500 3,500 -i*:"lqs._rl_;;':u [I;nﬁis;lﬂ]
Perpendicular to laminations ‘ ?
paralled o grain 4 B0O 7.200 Type 5 Lengthwine gx 10—
Parpendicular to grain and Crogswise 64 x 10—
laminations 8500 [ 7200 Parpondicular to laminations | 113 x 104
] = " Type 6 Parallal to laminations 15 2 104
?gﬂﬁﬁ;ﬁﬁ“}!:ﬁlﬁg?; A L 00 Perpandicular to laminations 113z 109
of natch " a
{ASTH D-256) 1hnurma.l Conductivity—calfcm/
:u:pund?uu:ar tor fnce, :nﬁgl:vajw 5.4 f; . Asgﬁgiﬁb
Srpandioulario Soge. -e_ng1 o) L ) in plang of Inminaticna—lengthwise 56x 10—
E I'.l-udull..m of Elasticity, psi 2 5x10% | 200108 in plana of laminations—crosswise A6 10—
(ASTM D-780) ' parpendicular 1o laminations J4x10-4 |
Electrical Properties
Dietectric Strength (step-by-step @ 25"C—
ASTM D-229) IMPULSE STRENGTH=—
Typleal Values for Flashowar in Alr,
Parpendicular to laminations W/M (kW) w" | 300 (45) 1.2 x 50 Wave Form
Wat | 250 (63)
%" | 175 (88) - —
Distanco Babwaan Negative Fasitlve
Parallel 1o laminations V/M (k) 87 (85) Electrodes Wave Wave
Power Faclor—% —60 Hz 1.8 2" 210 kv 150 kY
(ASTM D-220) 109 Mz a0 24" 435 kV 380 kW
106 Hz 5.0 36" G0 kY 5E0 kY
Dislactric Conatant—60 Hz 4.5 )
[ASTM D-2209) Ali data are based on applicable
Spocific Hesislance—ohmalcm 2x 0% MEMA S ASTM los! standards
[ASTM D-25T)
Technical Help
Customers can rely on technical and économic advantages EH components. They recommand the exact matenals
whin using the design and fabrication services of C-K Com- for new applications and. by suparvising fabrication, maké
posites. Our design and developmant anginasrs are pre sure thal customer components and assemblies are
pared 1o offer maximum techalcal assistance in translating completed on time and according to specifications.

customer ideas and needs into practical, officiont Insulam
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