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How Physical Characteristics 
of Vibratory Bowls Affect 
Processing Efficiency
A look at how design characteristics 
affect machine performance and 
which characteristics to consider 
when ordering a machine.
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How 

Table 1: Durometer Comparison
SHORE SCALE

 00     A      D
COMMON OBJECTS OF

COMPARABLE HARDNESS

10 Marshmallow

20 Gel Bicycle Seat 

25 Chewing Gum

30 Footwear Gel Insole

40 Glazing Putty

50    10 Racquet Ball

60    20 Rubber Band

65    30 Artist’s Gum Eraser

70    35 Automobile Door Trim

75    40 Rubber Garden Hose

80    45 Pencil Eraser

85    50 Automobile Tire Tread

90    60 Vibe Bowl Rubber Liner

95    70    25 Plumbing Fixture O-Ring

100    75    30 Dress Shoe Heel

85    35 Leather Belt

90    40 Vibe Bowl Polyurethane Liner

100    45 Hockey Puck

55 Shopping Cart Tire

60 Ebonite Bowling Ball

65 Golf Ball Cover

70 Construction Hard Hat

75 Football Helmet

Table No. 2: Liner Wear vs. Media Bond

MEDIA
BOND

NO.

MEDIA
ATTRITION 
RATE IN %/

HR

LINER WEAR 
COST1 IN %/HR/

FT3 
OF VOLUME

RUN HRS. 
BEFORE 
RELINE

REQUIRED

HDNA2 0.008 $0.0250/hr/ft3 20,000

Porcelain 0.100 $0.0250/hr/ft3 20.000

10 Bond 0.130 $0.0350/hr/ft3 16,700

20 Bond 0.350 $0.0415/hr/ft3 13,750

30 Bond 0.750 $0.5000/hr/ft3 10,000

40 Bond 1.200 $0.0600/hr/ft3 8,350

50 Bond 2.000 $0.1000/hr/ft3 5,000

60 Bond 2.750 $0.1075/hr/ft3 4,650

70 Bond 3.500 $0.1538/hr/ft3 3,250

XA3 4.000 $0.2000/hr/ft3 2,500
1 $10,000 cost to reline 0.8” thick lined 20ft3 bowl
2 where HDNA = High Density Non-Abrasive
3 where XA = raw, lump, aluminum oxide

Vibratory bowls are outfitted with hot-poured polyurethane 
liners and their durometer hardness is an oft-cited 
characteristic. But what is durometer hardness and how is 
it useful?

Durometer hardness is the measure of an object’s ability to 
resist indentation by a probe that is pressed into its surface 
using a prescribed load. The technique, developed by Albert 
Shore, is used to quantify the hardness of assorted elastomers, 
rubbers and plastics. Durometer hardness is to elastomers, 
rubbers and plastics what Rockwell hardness is to metals.

Durometer hardness is measured using a durometer tester. 
Activating a durometer tester depresses a spring-loaded 
indenter pin that deflects the target’s surface. The meter 
measures this deflection. Differences in surface deflections 
are compared to known measurement standards.

Because hardness values of elastomers, rubbers and 
plastics vary, indenter pins of varying widths and shapes 
are employed. For example, a sharp-pointed pin would be 
unsuitable for a gel-like substrate as it would penetrate, rather 
than deflect, its surface.

The unit of measure for the hardness reading is known as 
Shore Hardness, honoring inventor Albert Shore. The most 
commonly used Shore Hardness scales are: Shore 00 Scale for 
gels and elastomers; Shore A Scale for rubbers; and Shore D 
Scale for plastics.

Polyurethane Liner Wear
Polyurethane liners are subject to wear during use, but wear is 
accelerated with the use of abrasive media. Polyurethane liner 
thickness is manufacturer-specific and an important purchase 
detail. Typically, liner thickness is 0.8 inches; however, a 
thickness of just 0.5 inch is common on more economically 
priced equipment.

At some time during ownership, the equipment will 
require a reline. This is expensive with a price tag of $3,000-
10,000, depending upon the size and channel complexity. 
Additionally, relining is done off-site which entails shipping 

Flat-channel bowls are 
more commonly hand or 
magnetically unloaded.
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costs and production 
downtime. Therefore, it 
is beneficial to run the 
equipment in a practical 
fashion to complete the job 
at hand while understanding 
the consequential liner 
degradation that is 
occurring. Use of the least-
abrasive media possible will 
extend liner life.

Ribbed vs. Smooth 
Bowl Lining
Ribbed liners are typically 
utilized in applications 
where flat parts are being 
processed or flat media must 
be used. With a flat liner 
wall, small flat-shaped parts 
or small, flat-shaped media 
will adhere to the outside 
diameter wall due to liquid surface tension. Adhering parts 
are removed from the refinement action during processing.

In applications where small flat parts (such as coin blanks) 
or where small, flat media is required, a ribbed wall liner will 
break the surface tension that is keeping the parts in the mass.

Rubber vs. Polyurethane Liners
Heavy, highly polished 300 lbs∕ft3 steel media is used in peen 
polish processing. During peen polishing, surface asperities 
aren’t cut away with an abrasive media, but are pounded 
flat and laminated onto the part’s surface. The final finish is 
cosmetically attractive and the soft alloys are more favorably 

peen polished.
Steel media 

presents a unique 
complication in 
the vibratory bowl. 
Table 1 shows that 
a 90 durometer 
Shore A hardness is 
typical for a supplied 

polyurethane liner. When this hard liner is matched to the 
polished steel media, the media can gain little traction — 
imagine a hockey puck on clean ice.

Therefore, vibe bowls intended for steel peen polishing 
are typically supplied with Shore A 60 durometer hardness 
rubber liners. The weight density of the media mass above the 
lowest layer of media in the vibe bowl channel will indent the 
softer durometer rubber liner to momentarily form a cup-like 
depression beneath the steel media. The momentary cup 
formation gives the steel media stable traction to initiate a 
vertical rolling motion.

Ramped-Channel Vibratory Bowls
Ramped-channel bowls greatly facilitate part unloading. 
Imagine one thread around the circumference of a bolt and 
you can envision this affect. Flat-channel bowls are more 
commonly hand or magnetically unloaded. A bowl ramp 
spirals around the hub to a crest where parts fall over the 
edge to the channel bottom. Parts at the ramp bottom then 
become impingement damage targets. Parts weighing one 
pound or more are impingement endangered in ramp-
bottom bowl processing.

Ramped Bowl Precautions
Falling Part Impingement Damage: Parts cresting the 
ramp and falling atop other parts is an invitation to part-
on-part damage. Ramped bowls are a better consideration 
for hardened steel parts.

Changing Media Volume on the Ramp: Media not only 
refines the parts but it also keeps them separated during 
processing. As media depth decreases with ramp height, 
there is less mass present to keep parts separated and 
impingement can increase.

Cantilevering of Long Parts: Long-shaped parts canti-
lever over the crest during processing. Machine vibration 
bounces the part against sharp media edges, which is 
another source of part surface damage.

Separation Deck Damage: If the ramp empties onto a 
separation deck, then parts bouncing along the deck are 
subject to mechanical damage. This is a less attractive 
option for metallurgically soft parts manufactured in zinc, 
brass or copper.

Vibratory Bowl Sound Cover
In vibratory departments where numerous machines operate 
simultaneously, the noise level may need to be attenuated. 
This is accomplished using a sound cover lined with sound-
absorbing foam. Sound covers come in two varieties — hard 
covers and soft covers.

Hard-Style Vibe Bowl Sound Cover: Hard-style vibe 
bowl sound covers are typically of a clam-shell design manu-
factured in steel or in lighter weight fiberglass. The cover 
is lined with sound-absorbing foam and is mounted on a 
pedestal from which it is raised or lowered into position by 
means of pneumatic pistons.

Soft-Style Vibe Bowl Sound Cover: Soft-vibe bowl 
sound covers (typically known as bonnets) are a circular-
shaped tubular frame covered with a nylon shell and lined 
with sound absorbing foam. The cover is suspended over 
the vibe bowl by an “L”-shaped flag pole and is raised or 
lowered by means of a clothes line. More economical in 
design and cost, the bonnet-style sound cover affords the 
same degree of sound protection at a more budget-favor-
able price point.

Heat Retention from Sound Covers: When sound 
covers are in use, it should be noted that they will retain 
frictional heat in the bowl. It may be desirable in such 
situations to increase the flow rate of the compound being 
pumped into the vibe bowl.  

William Nebiolo is a sales engineer with REM Surface 
Engineering. Visit remchem.com.

Ribbed liners are typically utilized in applications where 
flat parts are being processed or flat media must be used.

Media adhering to the inside wall of a vibratory bowl.
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Polyurethane 
liner thickness is 
manufacturer-specific 
and an important 
purchase detail.


