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Higher peripheral speed and minimal 
grinding depth are two acknowledged
factors in the increase of grinding feed-
rate. The FACG-1 HNP series, Bando’s
latest NC system for integrated cutting,
breakout and grinding, recently proved
its capability of achieving a speed of
lower than 15 seconds per sheet cycle
time on typical side windows of cars,
using only one diamond wheel.

ENEFITS OF 
HIGH PERIPHERAL SPEED 

One of the principal benefits of high
peripheral speed in grinding feed-rate is the
greater level of smoothness in the product sur-
face. This is achieved based upon the pre-
sumption that glass removal amount per grit is
constant. In this case, both grit and total removal
amount will be doubled if the wheel peripher-
al speed is also doubled. Therefore the feed
rate can be doubled. Furthermore, if we assume
that this feed rate is maintained, we can also safe-
ly assume that the total removal amount will be
doubled because wheel running distance per the
same surface area processed will be doubled.
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even on complex shapes, quick changeover (no
template), faster breakout cycle (optimized
flare cutting/press points) and user-friendly oper-
ation system. For high speed grinding, equip-
ment will be operated in much tougher con-
ditions. This is easily understood if we see that
the process running distance becomes much
longer by the substantial cycle reduction time
per sheet. Therefore higher performance reli-
ability as well as greater rigidity and durabil-
ity are required.

The Grinding Point Temperature (GPT) is
one of the key factors in determining the
grinding speed. For high speed grinding, a
high GPT is reached. This high temperature is
not, however, desirable. One of the most effec-
tive solutions to reduce it is to minimize the
grinding depth. This, however, is difficult to
achieve and the seaming process used to coor-
dinate the cutting and grinding processes is not
entirely reliable. The FACG-1, developed by
the Japanese Bando group, solves this problem
by its total mechanical linking between cutting
and grinding stations.

It is also very important to consider cooling
water technology with respect to curbing the
GPT. It is generally understood that 70 litres/min.
flow rate of cooling water is required. It is also
essential to take the cooling effect into account
because if this effect is increased, the high
speed grinding area can be expanded safely. Fur-
ther considerations are the CNC itself, which

In addition, the increase in peripheral speed
leads to a reduction in grinding resistance.
These features contribute towards curbing pro-
duction cost and improving on edge quality.

TEST RESULTS
Recently Bando broke the barrier of 15 sec-

onds/sheet cycle time on typical side windows
of cars  under single cutting/breakout/grinding
equipment using the FACG-1 HNP model. The
results of the running test, which was carried
out in conjunction with a glassmaker, are as
shown in the table.

NECESSARY CONDITIONS 
In order to achieve high speed grinding,

high peripheral speed and high axis traverse rates
are of primary importance. It is necessary,
however, to consider further aspects because
the breakout cycle is more limited if the grind-
ing cycle becomes shorter. Thus a technolog-
ically advanced system, whereby breakout
yield is high within a limited cycle regardless
of the operator’s skill, is what needs to be
developed.

Currently, many machinery makers sell
equipment with high peripheral speed and
increased axis traverse rates. It is necessary to
consider these specifications before choos-
ing equipment. However, breakout cycle which
does not appear in the specifications will be one
of the most important factors in evaluating
the final machine cycle time, because break-
out cycle may influence the overall cycle time.
Under the former grinding speed, there was not
any demand to reduce the breakout cycle. In
fact, much of the equipment from various
manufacturers uses only one station for cutting
and breakout. If the test data is inserted into
equipment of this type, it was recognized that
it was very tight to keep the “Cutting and
Breakout” cycle within the grinding cycle.
FACG-1HNP solves this problem by an inde-
pendent, world patented breakout station, the
Satellite Breakout System. This breakout sys-
tem does not use any templates, thanks to NC
Satellite disks under the cullet removal conveyor
which create a similar effect to that of hand
breakout. The system is widely accepted by
many different users because of its high yield
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Test model Mazda 323

Glass thickness 3.4 mm

Overall cycle time 14.2 sec./sheet/head

Process time grinding 9.0 sec.
breakout 7.2 sec.

Access time 5.2 sec.

Max. feed rate 27 m/min

Grinding depth 0.3 mm

Peripheral speed 56 m/sec.

Test volume 2000 sheets

Roughness Ra 0.83 µm Rt 6.12 µm

TEST DATA FOR THE FACG-1 HNP



122 can accurately control the Cutting/grinding
path and prevent strong shocks to the equip-
ment even during periods of tight accelera-
tion/deceleration time.

TOOLS
It is a well known fact that improvements to

the grinding wheel itself play a major part in
the speeding up of the grinding process. The
following data were achieved by using a spe-
cial grinding wheel, recently developed by
Bando.
• peripheral speed of approx. 60 m/sec.;
• roughness of edge surface Ra 1.64 µm Rt

12.68 µm.
Using Bando’s special wheel, the following fea-

tures were noted:
• roughness of edge surface Ra 0.83 µm

Rt 6.12 µm (sales of this wheel started in April
1999).

FACG-1 HNP (99 MODEL)
This model, whose construction Bando has

been constantly updating (for example for rigid-
ity) since Glasstec ’98 in Germany, is the lat-
est CN-controlled Cutting/breakout/grinding
integrated system from the Bando group with
a Satellite Breakout system which achieves
the maximum feed rate of 30 m/min. and has an
average access time of 5.0 seconds. The grind-
ing motor now has a power rate of 5.5 kW and
its cutter head has also been renewed.
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