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COR
Ultra-High Vacuum

 Environm
ents

M
A

C
O

R
® M

achinable G
lass C

eram
ic is used as an insulator

or coil support and for vacuum
 feed-throughs. In these applications,

the conductive m
aterials are supported by the M

A
C

O
R

 M
G

C
 part

and a com
patible sealing glass is used to produce a vacuum

-tight,
herm

etic seal.

Constant Vacuum
 Applications

M
A

C
O

R
 M

G
C

 parts are found in spacers, headers and w
indow

s for
m

icrow
ave tube devices and as sam

ple holders in field ion m
icroscopes.

Aerospace Industry
O

ver 200 distinctly shaped M
A

C
O

R
 M

G
C

 parts can be found on
A

m
erica’s reusable Space Shuttle O

rbiter. R
etaining rings of M

A
C

O
R

M
G

C
 are used at all hinge points, w

indow
s and doors.

A
lso, large pieces of M

A
C

O
R

 glass ceram
ic are used in a N

A
SA

spaceborne gam
m

a radiation detector. For this application, fram
e

corners are joined by a com
bination of m

achined (butt-lap) m
echanical

joints and a sealing glass.

Nuclear-Related Experim
ents

Since M
A

C
O

R
 M

G
C

 is not dim
ensionally affected by irradiation,

sm
all cubes of the m

aterial are m
achined to a tolerance of one

m
icron and used as a reference piece to m

easure dim
ensional change

in other m
aterials.

W
elding Nozzles

W
elding equipm

ent m
anufacturers are using M

A
C

O
R

 M
G

C
as a nozzle on the tips of oxyacetylene torches. T

he m
aterial’s

nonw
etting characteristic m

eans m
olten particles w

on’t adhere
to and decrease the effectiveness of the nozzle.

Fixtures
M

A
C

O
R

 M
G

C
 is used as an electrode support and burner block in

several industrial high heat, electrical cutting operations due to its low
therm

al conductivity and excellent electrical properties.

M
edical Equipm

ent
P

roducers of m
edical com

ponents are intrigued by M
A

C
O

R
 M

G
C

’s
inertness, precise m

achinability and dim
ensional stability.

Applications

M
AC

M
ACOR®

M
achinable Glass Ceram

ic
•is M

ACHINABLE w
ith ordinary m

etal w
orking tools

•allow
s FAST TURNAROUND, no post firing required

•holds TIGHT TOLERANCES, up to .0005”
•w

ithstands HIGH TEM
PERATURE, up to 1000ºC (no load)

•is CLEAN, no outgasing and zero porosity
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Properties
M

A
C

O
R

® M
achinable G

lass C
eram

ic has a continuous use tem
perature

of 800ºC
 and a peak tem

perature of 1000ºC
. Its coefficient of therm

al
expansion readily m

atches m
ost m

etals and sealing glasses. It is
nonw

etting, exhibits zero porosity, and unlike ductile m
aterials, w

on’t
deform

. It is an excellent insulator at high voltages, various frequencies,
and high tem

peratures. W
hen properly baked out, it w

on’t outgas in
vacuum

 environm
ents.

M
achining

M
achining tolerances are surprisingly tight, up to .0005". It can be

m
achined to a surface finish of less than 20μin. and polished to a

sm
oothness of 0.5μin.-A

A
. C

onfigurations are lim
ited only by available

equipm
ent and the experience of the m

achinist.

Sealing, Joining and M
etalizing

M
A

C
O

R
 M

G
C

 can also be joined or sealed - both to itself and to other
m

aterials - in a num
ber of w

ays: m
etalized parts can be soldered

together and brazing has proven an effective m
ethod of joining the

m
aterial to various m

etals; epoxy produces a strong joint, and sealing
glass creates a vacuum

 tight seal. E
ven a straight-forw

ard m
echanical

joint is possible.

It can be thick film
 m

etalized using m
etal inks,

or thin film
 m

etalized by sputtering.

M
ACOR

2



Technical Data
Properties

Properties
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Technical Data
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III.  Electrica
l

SI/M
etric

E
nglish

D
ielectric C

onstant,25°C
1 K

H
z

6.03
6.03

8.5 G
H

z
5.67

5.67

L
oss Tangent,

25°C
1 K

H
z

4.7x10
-3

4.7x10
-3

8.5 G
H

z
7.1x10

-3
7.1x10

-3

D
ielectric Strength (A

C
) avg.

(at 12 m
il thickness and 25°C

)
9.4 K

V
/m

m
785 V

/m
il

D
ielectric Strength (D

C
) avg.

(at 12 m
il thickness and 25°C

)
62.4 K

V
/m

m
5206 V

/m
il

D
C

 V
olum

e R
esistivity, 25°C

>10
16 ohm

-cm
>10

16 ohm
-cm

I.  T
h

erm
a

l

SI/M
etric

E
nglish

C
oefficient of E

xpansion
-200 - 25ºC

74x10
-7/ºC

41x10
-7/ºF

25 - 300ºC
93x10

-7/ºC
52x10

-7/ºF
25 - 600ºC

114x10
-7/ºC

63x10
-7/ºF

25 - 800ºC
126x10

-7/ºC
70x10

-7/ºF

Specific H
eat, 25ºC

.79 K
J/kgºC

0.19 B
tu/lbºF

T
herm

al C
onductivity, 25ºC

1.46 W
/m

ºC
10.16   B

tu in
 hr ft 2ºF

T
herm

al D
iffusivity, 25ºC

7.3x10
-7m

2/s
0.028 ft 2/hr

C
ontinuous O

perating Tem
perature

800ºC
1472ºF

M
axim

um
 N

o L
oad Tem

perature
1000ºC

1832ºF

IV
.  C

h
em

ica
l

T
ests

R
esults

W
eight L

oss
(m

g/cm
2)

Solution
pH

T
im

e
T

em
p.

G
ravim

etric
5%

 H
C

L
0.1

24 hrs.
95ºC

~ 100
(H

ydrochloric A
cid)

0.002 N
 H

N
O

3
2.8

24 hrs.
95ºC

~ 0.6
(N

itric A
cid)

0.1 N
 N

aH
C

O
3

8.4
24 hrs.

95ºC
~ 0.3

(Sodium
 B

icarbonate)

0.02 N
 N

a2 C
O

3
10.9

6 hrs.
95ºC

~ 0.1
(Sodium

 C
arbonate)

5%
 N

aO
H

13.2
6 hrs.

95ºC
~ 10

(Sodium
 H

ydroxide)

R
esistance to w

ater over tim
e

H
2 O

7.6
1 day*

95ºC
0.01

3 days*
95ºC

0.07
7 days*

95ºC
9.4

3 days**
95ºC

0.06
6 days**

95ºC
0.11

*W
ater not freshened daily

**W
ater freshened daily

II.  M
ech

a
n

ica
l

SI/M
etric

E
nglish

D
ensity

2.52 g/cm
3

157 lbs/ft 3

P
orosity

0%
0%

Young’s M
odulus, 25ºC

66.9 G
P

a
9.7x10

6psi
(M

odulus of E
lasticity)

P
oisson’s R

atio
0.29

0.29

Shear M
odulus, 25ºC

25.5G
P

a
3.7x10

6psi

H
ardness, K

nopp, 100g
250

250

R
ockw

ell A
48

48

M
odulus of R

upture, 25ºC
94 M

P
a

13,600 psi
(Flexural Strength)

(m
inim

um
 specified average value)

C
om

pressive strength
345 M

P
a

50,000 psi

Fracture Toughness
1.53 M

P
a m

0.5
1,390 psi in

0.5

T
he general characteristics of this

m
aterial described below

 w
ere derived

from
 laboratory tests perform

ed by
C

orning from
 tim

e to tim
e on sam

ple
quantities. A

ctual characteristics of
production lots m

ay vary.



Com
position

M
A

C
O

R
 M

achinable G
lass C

eram
ic is a w

hite, odorless,
porcelain-like (in appearance) m

aterial com
posed of approxim

ately
55%

 fluorophlogopite m
ica and 45%

 borosilicate glass. It has no
know

n toxic effects; how
ever, the dust created in m

achining can be
an irritant. T

his irritation can be avoided by good housekeeping
and appropriate m

achining techniques. T
he m

aterial contains the
follow

ing com
pounds:

A
pproxim

ate
W

eight %

Silicon
- SiO

2
46%

M
agnesium

- M
gO

17%
A

lum
inum

- A
l2 O

3
16%

P
otassium

- K
2 O

10%
B

oron
- B

2 O
3

7%
Fluorine

- F
4%

R
andom

ly oriented
m

ica flakes in the
m

icrostructure of
M

A
C

O
R

 M
G

C
 are the

key to its m
achinability.

Com
position
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M
icrostructure of M

A
C

O
R

 M
G

C
 5000X

 m
agnification.

M
achining

M
achining

6

K
ey factors for successful m

achining are
proper m

achining speeds and coolant.

M
A

C
O

R
 M

achinable G
lass C

eram
ic can

be m
achined w

ith high speed steel tools,
but carbide tools are recom

m
ended for

longer w
ear.

A
chieve the best results by using a w

ater-
soluble coolant, such as C

im
star 40 - P

ink,
especially form

ulated for cutting and
grinding glass or ceram

ics.

N
o post firing is required after m

achining.

Saw
ing

U
se a carbide grit blade at a band speed of

100 fpm
. A

n alternative is a silicon carbide
or diam

ond cut-off w
heel.

Tapping
M

ake clearance holes one size larger than
those recom

m
ended for m

etals. C
ham

fer
both ends of the hole to reduce chipping.
R

un the tap in one direction only. (T
urning

the tap back and forth can cause chipping.)
C

ontinuously flush w
ith w

ater or coolant
to clear chips and dust from

 the tap.

Turning
Drilling

C
utting speed

30-50 sfm
D

rill size
Spindle Speed

Feed R
ate

Feed rate
.002-.005 ipr

1/4 in.
300 rpm

.005 ipr
D

epth of cut
.150-.250 in.

1/2
250

.007
3/4

200
.010

1
100

.012
2

50
.015

A
llow

 at least .050" of extra m
aterial on

the back side for breakout. T
his excess can

be rem
oved after drilling.

M
illing

C
utting speed

20-35 sfm
C

hip load
.002 ipt

D
epth of cut

.150-.200 in.

Grinding
D

iam
ond, silicon-

carbide or alum
inum

-
oxide grinding w

heels
can be used.

Polishing
Start w

ith loose 400-grit
silicon carbide on a steel
w

heel.  For the final
polish, use cerium

 oxide
or alum

ina on a polishing
pad for glass or ceram

ics.
A

 0.5μin.-A
A

 finish can
be achieved.


