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Lixe oruen cedantics, glass iy
does not deform hefore failure, Iy:
tures only (rom tensilo stresses,
from shear or compression. Sir
curve is straight line to the by}
point.

! C!nu ‘has high degree of “p
sitivity,” Tiny surface scratches,
or Imperfections couss failuja, .

loss from steam and
bafore faiture

bove wator line;

olso bréaky with fittings out of line Flrat shut off top and bottom cocks

A

with chains when the glass breaks

Keep them in wrapper until regy:”
iostall. Il you must put 1he
place on soft, clean surfuces.

Glass can be heat-treated 1o ra;
:ndumnco limit, This is kao)
tempering.” First, glass tempe
is raised high, then it's chilled T}
seis up residual streanes that ure (45
in interior and compressive at suffZN
And it's at surlace where tcnsion
starts. Tempering also tends to 1
harmful effects of surlsce bruiscsizy

A

Ao e - R scratches. But tubulsr gage glass
E : 8
Than open drain valvo on colume ther 4 R bt e n:’l‘ as “adaptable” to temperin |
cocks  glasses, :

Is used for blowiny R
owing down the gloss ‘R}muvu old gaskot but don’t e

S

from floor to blow out broken plecos Corrosion is tou a
3
gh on gage lll":'g

caused by alkafinity and temperaic o i o surtoce of 9eae
"Most corrosion (thinning) on to
slassen is shovo water Jino at upperhil
Here steam condenses and contifiil
flows down glass, eroding . Boié
water with pH of 115, for exsij
attacks glass 30 times faster thao
with pH of 8.5. That ahows importid
of low pH if you have glasathintii
problem. Rate of attack from 1empat
ture increases 100 times from 263)
500 F. Solution then iy to use fes g
proteoted by mica so water docs’H
contact glass. i
Of course, water in gage is e
than water in boiler. Some condenis!
formed in boiler esnnection sbove fif
flows into gage and lowers alki
This condensate dissolves so
glass hecause of decomposition.
Silica content Increases as
sate flows down over glass. Rote of
rosion’ below water level depends'®
silica remaining in gege water. R#!
water attack abové water lovel is len 8
distance increases from top end of l‘,‘
to hottom, Boiler waler, not treated o
silica removal, corrades glaes.
For over 300 psi, it's hest to us?
glass, protected with mica. Pre
limits for tubular glass decrease ¥i!
glass length. Ruckling sreeas in the'I
sult of eccentric column loading.

:{‘ - L7
Heos slowly by blowing stearn at top.
Open cocks from floor; close drain

i )

lota how gosket, mio, new clea
. '9%3, onother gasket; place clamps
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Flat Glass

ON HICH-PRESSURE boilers above 1000
psi, there have been many costly gage-
glasa failures running into thonsands of
dallsre. But fauli-has been from gage
design, as well as {from method of in-
stalling glass, rough handling and glass
imperfections.

At Corning Glass Warks, | saw 8 nail
driven into wood with & flat glass. This
is possible because high rosidusl stresses
push out against the outside high com-
pressive-stress, which was sct by tem-
pering. Here are failure causes, ways to
prevent: -

(1) Never reise gage glasses. 2)
Use special” glaases only for high-tem-
perature service, (3) Under cxtreme
pressure, gage metal tends to bulge out,
0 gage bends I designed poorly—starts
» crack becouse glass won't bend. (4)
Scraping gaskel off metal raises burr
—cnusing high unit loading. Always
polish gage surfaces perfectly smooth.
(5) Numerous scrapings to rvemave
gaskets create high and low spots, Lavel
old surlsces. (6) Pulling up unevenly
on bolts loads glass unevenly. (7) Aw
bestos is “lumpy” in gasket, causing
high spots. Usa ooly best gasket mate-
rlal.

(8) Many follures occur on high pres-
sures when starting up because glass
was not heated gradually, Don't open
gage cocks until new glass has chance to
heot by conduction. Then orack top-
cock only. Also, cool down slowly. 9
Don't blow down oftener than needed.
(10) Use two valves for blowing dowa.
Keep one throttled for slow flow th h
glans, blow with other valvo only.

(11) Lubricate contact surfaces of
glass with molybdenum disulfide only.
This does not crystallize, sllows travel
between glass and fitting. (12) Don’t
use cover plate if it has permonent de-
flectlon, il it’s of poor design, or i
clamping-device design is poor. (13)
Mica discaloration means that mica has
{ailed and water contacts glass. Doa’t
wait for glass to fail—change it.

High pressures and temperatures in
newer boilers (around 2000 psi) briog
new problems. Flsi glasses are strength-
ened by tempering, but residual stresses
or strain et up may releass at high
temperatures. Over long periods, glazs
loses much strength that was added by
tempering. So when ordering glass, con.
sider pressure and lemperature.

o
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Remove clomps, glass gaskets, mica.
Graphite the theeads, run them down

) 4 N G
Claon surfaca thoroughly, off with
molybdenum disulfido 3o gloss sitps

Glass mustn’t touch matal,
molybdenum disulfide on high temp
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