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Lead: Why It’s Used

Why use lead in this age of polymer insula-
tion materials and acoustical tiles? The answer
is lead’s unique properties complement the sound-
absorbing capabilities of such space-age prod-
ucts. While polyurethane foams, fiberglass bat-
ting and acoustical ceiling tiles are superior at
absorbing sound, they do very little to block, or
damp, the waves that constitute noise. As a re-
sult, their usefulness is limited, particularly in
industrial settings where the high-volume
clamor and deep-throated roar of heavy-duty
machinery can be especially dangerous. Such
situations require more than mere sound absorp-
tion; they require the barrier properties of lead
across a wide spectrum of frequencies.

In such situations, lead is a virtual necessity be-
cause its specialty is blocking the transmission
of noise, literally reflecting the sound energy
without allowing it to pass through the wall, en-
closure or door on which the lead is installed.
In that manner, lead works in conjunction with
sound absorbing materials to quiet down a noisy
situation more efficiently. This special synergy
saves space, materials and construction costs
whenever lead is used.

When working as a barrier material, lead blocks
sound paths two ways:

o First: Its dense mass effectively cuts off the
high end of the frequency spectrum.

e Second: Lead’s inherent limpness effectively
clips the bottom from low frequency noises.

Furthermore, both properties—mass and limp-
ness—team up to produce the damping effect,
isolating unwanted vibrations.

To get the best of all worlds—lead’s sound
blocking and damping with the absorbent quali-
ties of porous materials such as foam or fiber-
glass—Ilead is generally used in conjunction
with other substances to construct truly cost-ef-
fective sound abatement installations.

In fact, off-the-shelf products exist which com-
bine lead with other construction elements in
ways that enhance the metal’s sound-reduction
capabilities, plus provide ease of installation.
The most common forms are listed in the table
on this page.

Typical Lead-Based Noise Control Materials

Material Description Uses

Sheet lead  Weight ranges Alone or laminated
between 1 Ibto 4  with various
Ibs per square foot  substrates
(psf)

Lead/Foam One or more ¥% Ib.

Composites to 1 1b. lead sheets.
Laminated to sound control enclosures.
sandwiched betw.
layers of poly
urethane foam

Leaded Lead-loaded sheet  As a curtain barrier
Plastic vinyl or neoprene, or to line enclosures
Sheets with or without

fabric reinforcement

Damping Lead-loaded epoxy Damping heavy
Tile or urethane tiles machinery

Casting Lead-loaded epoxy Potting, filling
Compounds complex voids

Troweling Lead loaded epoxy Damping enclosures,
& Damping and urethane surfaces, resonating
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Tricks of the Trade...

Lead works best as a noise control material
when its inherent mass, limpness and internal
damping properties are maximized via proper
installation. Also, your lead-based noise barrier
will be most effective if air passages are sealed
as much as possible. Reason: sound will go
wherever air will flow.

(To understand the concept better, think of
sound as water. Then, picture a full swimming
pool with a minor problem. Even a pinhole leak
will allow a massive loss of water.)

Following are several rules of thumb that will
help you ensure that the above parameters are
met:

e When building a “sandwich” or composite
barrier, keep the weight of the lead sheet
nearly equal to or greater than that of the lam-
inating material. This preserves lead’s mass
advantages.

e Avoid rigid fastening of lead to stiffer surface
panels to maximize lead’s limpness. Use visco-
elastic adhesives when bonding lead sheet to
other laminating materials.

e Employ fasteners intermittently rather than
continuously when mechanically attaching
lead sheet to other materials.

e Use leaded panel skins in double walls rather
than single, even when the total weight is the
same for both. For instance, two single sheets,
separated, are more effective barriers than one
sheet of the same weight.

¢ Eliminate sound leaks in seams, doors and pe-
rimeter joints by caulking or gasketing. A few
pinholes in a wall will allow 30% of the
sound to pass!

e Make sure paths through which sound can
flank or circumvent the barrier wall are thor-
oughly blocked.

Using the Quiet Material
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Applications, Installations

You can read volumes about the theory behind
lead’s unsurpassed noise control combination of
mass, limpness and high internal damping.
However, the readings that will matter most to
you are the ones measured in Sound Transmis-
sion Loss (STL) and Sound Transmission Class
(STC) ratings. These are measured after a lead-
based noise-control barrier is installed. Those
numbers, along with instructions on how to
achieve them in typical applications, can be
found in this section.

The decibel (dB) ratings which constitute Sound
Transmission Loss are presented in graphic form
over a range of frequencies. When comparing
the various lines on each graph, remember that
the higher the dB level, the better the noise
abatement that particular construction is provid-
ing.

The STC number, also given in dBs, is pro-
vided for various configurations, both with and
without lead installed. Check the ratings and
you’ll find that when lead is deployed as an in-
tegral part of the sound abatement scheme, the
STC rating usually improves dramatically. For
an additional perspective of what the STC rat-
ings mean in terms of “‘real world” perform-
ance, check the table on this page.

Both the Sound Transmission Loss (STL) and
Sound Transmission Class (STC) ratings pro-
vided here were derived from tests performed at
the Manville R&D Center Acoustical Laborato-
ries for the International lead Zinc Research Or-
ganization and the Lead Industries Association.
The tests conformed completely to the appropri-
ate standards of the American Society for Test-
ing and Materials. (ASTM E-90-81 & ASTM E-
413-73).

Sound Transmission Class (STC)
Rankings

STC  Audibility of Speech Barrier

Range Through Barrier Ranking

= Normal speech clearly Poor
understood.

26-35 Loud speech easily understood.  Fair
Normal speech 50% understood.

36-45 Loud speech 50% understood. Good
Normal speech faintly heard but
not understood.

46-55 Loud speech faintly heard but Very Good
not understood. Normal speech
inaudible.

=55  Loud speech or music inaudible  Exceptionally
Good
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Four-inch Solid Masonry Block Wall

This masonry wall is typical of those found in
modern factory settings (Specimen A). It con-
sists of 4” X 8" X 16" expanded aggregate
blocks with reinforcing wire placed every two
rows. The blocks were set in a mortar bed com-
posed of four parts sand, one part cement and
one part lime. Joints were struck flush with the
block surface on both sides of the wall. In this
standard uncoated configuration, the wall
achieved an STC of 27.

The first retrofit option (Specimen B) begins

with 1”7 X 2" furring strips (actually %" X 1 %2")
spaced 16” on center They are attached to the
wall with 2" long power-driven fasteners spaced
approximately 24" on center. Fiberglass batts—%4"
thick and weighing 1.5 Ibs./cubic foot (Ib.
pcf)—are fitted between the furring strips and
against the wall.

Next, a single layer of 1 1b. per square foot
(psf) lead sheet (.0156" thick) is rolled out over
the furring strips and attached to them with 4"
staples spaced 24" on center. Supplied in 50"
wide rolls, the 1 Ib. sheet lead is applied verti-
cally, with a 2" minimum overlap at the furring
strips and a sheet-to-sheet overlap of 2".

Finally, a single layer of 2" gypsum wallboard is
applied vertically over the lead sheet with the
vertical edges of the material falling over the
furring strips. Attached 12" on center with 14"
type-W screws, the drywall was taped and

sealed with acrylic latex caulking. Caulk is also
applied to the top and bottom of the wallboard.
The result was an overall panel thickness of
about 5", producing an STC of 46.

The second retrofit configuration (Specimen C,
was essentially identical to the above except:

e 2" X 2" (actually %" X 1'2") furring strips
were used.

e 114" of 1.5 Ib. pcf fiberglass batts were used in-
stead of the %4" insulation.

o The resulting overall panel thickness was 5%4",
producing an STC of 49.

FIGURE 1
SPECIMENS A,B&C

4" SOLID, LIGHTWEIGHT (APPROX. 80 PCF)
EXPANDED AGGREGATE BLOCX \

WOOD FURRING STRIPS
(12 TR 2u) APAEED
187 OLC ATTACHED 7O
BLOCK WrlECHAMICLL -
FASTENERS a#acio 34° QL 3
1.5 PCF FIBERGLASE
8ATTS (/4 THICH FOR
1x2 FURRING. 1-1/2" THICK FOR —.
2x2 FURRING) FRICTIOM FIT ",
BETWEEN FURRING 5THaPs b

NOMINAL 1 PSF LEAD GHEET
TACK STAPLED TO FURFRNL =
STRIPS. EDGES OF SHEETE

OVERLAPPED APPRL 17

12" GYPSUM WALLBOARD

ATTACHED TO FURRING
STRIPS Wr1-1/4" DRYWALL
SCREWS SPACED 12° Q.C.

ALL WALLBOARD
JOINTS TAPED

NOTES: 1. SPECIMEN A DID NOT INCLUDE SUPPLEMENTARY FURRED WALL.
2. SPECIMEN 8 UTILIZED 1* X 2° FURRING STRIPS AND 3/4° INSULATION
3. SPECIMEN C UTILIZED 2 X 2* FURRING STRIPS AND 1-1/2° INSULATION
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2 X 4 Wood Stud, 2" Gypsum Board Wall

A typical non-bearing wall in a factory, office

or home setting, this installation involved use of
construction grade two-by-four wood studs, (ac-
tually 12" X 3'%") spaced 16" on center and nailed
to two-by-four top and bottom plates. A single
layer of 2 gypsum board was attached with 1%4"
type-W drywall screws to each side of the

studs, to complete the wall. This non-noise-
control partition (Specimen D) was a 42" thick
overall and was rated at 35 on the STC scale.

By installing 4" thick 0.6 1b. pcf fiberglass bans
between the studs and attaching 1 1b. lead sheet
to one side of the studs prior to screwing the
gypsum board to the structure, the STC rating
of the wall rose to 43 (Specimen E).

FIGURE 2
SPECIMEN D
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FIGURE 3
SPECIMEN E

172" GYPSUM WALLBOARD
FASTENED wrt-v/4~
DRYWALL SCREWS -

SPACED 12° O0C.

AN

2x4 WOOD STUDS
SPACED 167 0.C. \

NOMINAL 1 PSF LEAD SHEET
TACK STAPLED TO WOOD
STUDS W/EDGES OF
SHEETS Mpaw -
APPROXIMAT
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2 X 4 Wood Stud, 2" Gypsum Board Wall

While the previous example shows a simple
way to build sound control into a new partition
wall, it is not practical in most retrofit situa-
tions. One remodeling option (Specimen F) is to
screw 1”7 X 2" furring strips to the existing
wallboard with 174" S-type screws, spaced 16" on
center. Then, friction fit %" 1.5 Ib. pcf fiberglass
bans between the strips and staple 1 1b. psf lead
sheet over the assembly. As described in the

first example, the 1 Ib. sheet lead is applied
vertically, with a 2" minimum overlap at the fur-
ring strips and a sheet-to-sheet overlap of 2".
Finish the job with 2" gypsum board and you
can achieve an STC of 40.

A second option (Specimen G) is to use 2" X
2" furring strips and 1'2" fiberglass insulation,
netting an STC of 41, according to the test re-
sults.

FIGURE 4
SPECIMEN D

12° GYPSUM WALLBOARO
FASTENED WIiTH 1-w3”
DAYWALL SCREWS SPACED
1L O.C. ALL WALLBOARD
JOINTS TAPED

2x4 WOOD STUDS iRy
SPACED 16~ O.C. \ =
[t
i

80 @~ Specimen D — STC=35
A= Specimen F — STC=40
70 “O- Specimen G — STC=41
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FIGURE 5
SPECIMENS F & G

12" GYPSUM WALLBOARD
FASTENED TO STUDS
Wit-1/4” DRYWALL SCREWS
SPACED 12" O.C. ALL
WALLBOARD JOINTS TAPED

2x4 WOOD STUDS
SPACED 16 OC.

WOOD FURRING STRIPS (1x2 OR
2x2) SPACED 16 Q.C.

FASTENED T STL0% Unind
DRYWALL SCREW EFACED 187 05
(1-7/8" SCREWS F(#l 142 STRSE. 3°
SCREWE. FON Tu3 STMIFS)

NOMINAL 1 PSF LEap
SHEET TACK STapLin
OVER FURRING nTmiFs
W/EDGES OF GHEET
LAPPED APPlZN, 5°

1.5 PCF FIBERGLASY

BATTS CUT TQ FI'T

BETWEEN FURRING STRIPY

(3/4° THICK BATTS W/Tx2 STRIPS,
1-3/2" THICK BATTS W/2x2 STRIPS|

1/2* GYPSUM WALLBOARD
ATTACHED YO FURRING
WA-1/4* DRYWALL SCREWS
SPACED 1~ 0.C.

ALL WALLBOARD

JOINTS TAPED

NOTES: 1. SPECIMEN F UTILIZED 1* X 2* FURRING STAIPS AND 3/4” INSULATION
2. SPECIMEN G UTILIZED 2° X 2" FURRING STRIPS AND 1-1/2° INSULATION
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3 %" Steel Stud, 3" Gypsum Board Wall

This load-bearing wall (Specimen H) was con-
structed of 3%4", 16-gauge steel studs which were
set into steel runner tracks of similar dimen-
sions, spaced 24" on center. Type S-12, 1” self-
drilling screws were used to attach %" wallboard
on either side of the studs. Even with its edges
sealed with latex acrylic caulking, this wall
could attain an STC of only 39.

Retrofitted sound attenuation on such a partition
can be obtained as in the previous example us-
ing wood furring strips, fiberglass batts and 1
Ib. sheet lead. With 1” X 2" furring strips and
¥4" insulation deployed with the lead (Specimen
I), an STC of 49 was achieved. When 2" X 2"
and 1'%" fiberglass were used with lead (Speci-
men J), the STC inched up to 52.

FIGURE 6
SPECIMEN H

58" TYPE X GYPSUM
WALLBOARD FASTENED

W" SELF DRILLING DRYWALL
SCREWS SPACED &~ O.C.

AT BUTT EDGES AND 12" OC.
IN FIELD

ALL WALLBOARD
JOINTS TAPED

3-5/8", 16 GA. STEEL
STUDS SPACED 24" OC.

3-5/8". 16 GA. STEEL
RUNNER TRACK
TOP & BOTTOM
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FIGURE 7
SPECIMENS | & J

S/8" TYPE X GYPSUM
WALLBOARD FASTENED

W/t SELF DRILLING DRYWALL
SCREWS SPACED 8 OC
AT BUTT EDGES

AND 127 OC. 1N

FIELD

3-5/8* STEEL
STUDS SPACED 24° O.C

WOOOD FURRING STRIPS (NOMINAL
122 OR 2x2) SPACED 247 O.C
FASTENED TO STUDS wi3*

SELF DRILLING DRYWALL SCREWS
SPACED 12* 0.C

NOMINAL 1 PSF LEAD SHEET
TACK STAPLED TC FURRING
STRIPS W/EDGES OF
SHEETS LAPPED
APPROXIMATELY 2°

1.5 PCF FIBERGLASS BATTS CUT

TQ FIT BETWEEN FURRING STRIPS
FOR FRICTION FIT. 1/4” THICK BATTS
USED W/ix2 FURRING. 1-1/2° THICK
BATTS USED Wi2x2 FURRING

$/8° TYPE X GYPSUM

WALLBOARD FASTENED TO
FURRING STRIPS Wr-1/4*

DRYWALL SCREWS SPACED 12" O.C.

3-5/B7. 16" GA. STEEL
RUNNER TRACK
TOP & BOTTOM

ALL WALLBOARD
JOINTS TAPED

NOTES: 1. SPECIMEN | UTILIZED 1”7 X 2* FURRING STRIPS AND 34" INSULATION
2. SPECIMEN J UTILIZED 2* X 2° FURRING STRIPS AND 1-172* INSULATION
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3 %" Steel Stud, 55" Gypsum Board Wall

As might be expected from the findings in our
opening examples, a more cost-effective way to
noise-protect a load-bearing steel studded wall
is to build-in lead sheet and complementary ma-
terials from the beginning. In this case, the
framing is constructed as before (Specimen H).
But this time, the first side of gypsum wall-
board is backed by 1 1b. sheet lead.

The composite panels are fabricated by rolling
out the lead from 50” by 8’ rolls onto 4’ x 8’
sheets of wallboard, then tacking the metal onto
the gypsum with Y" staples. A 2" overlap is al-
lowed along the long edge of each board to
form a lead sheet tongue.

The lead rolls are applied lengthwise with the
long edges 24" on center so that the fastening
points would be in line with the steel studs.
When the panels are installed, they were posi-
tioned with the 2" tongues protruding. In that
manner, a lead-on-lead overlap of 2" at the ver-
tical butt edges of each panel was created. Fur-
ther sound abatement is supplied by a 4", 0.6
Ib. pef fiberglass batts, friction fit between the
studs. As before, the wall was finished on the
second side with 4" gypsum wallboard, which
was installed with type 5-12 self-drilling
screws. The result was an STC rating of 49
(Specimen K) compared to a 39 rating for a
similar wall (Specimen H ) constructed without
the lead and fiberglass.

80 e e e e e
“#= Specimen H — STC=38
70 T1-a Specimen K — STC=49
|
60 [ i=A=a A
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Loss A f H?
(dB) 11 LA
ﬂﬂi? /’15
E .-.‘.
zn‘y'
10
o]
111223456811 12234°%5
026051003002605100
050005000005 000500
Frequency (Hertz) 0 0 0 0 0 00 0

FIGURE 8
SPECIMEN H

/8" TYPE X GYPSUM
WALLBOARD FASTENED

Wr* SELF DRILLING DRYWALL
SCREWS SPACED 8° O.C.

AT BUTT EDGES AND 12° O.C.
IN FIELD

ALL WALLBOARD

JOINTS TAPED

3-5/8°, 16 GA, STEEL
STUDS SPACED 24 O.C. \(\—
N

3-5/8", 16 GA. STEEL
RUNNER TRACK
TOP & BOTTOM

FIGURE 9
SPECIMEN K

NOMINAL 1 PSF LEAD SHEET TACK
STAPLED TO BACK OF GYPSUM BOARD
USING 14" STAPLES 12° O.C. IN —
VERTICAL ROWS CORRESPONDING
W/STUD LOCATIONS

5/8" TYPE X GYPSUM
WALLBOARD FASTENED

WN*" SELF TAPPING DRYWALL
SCREWS SPACED 8* 0.C.

AT BUTT EDGES AND 12" OC.
IN FIELD

ALL WALLBOARD
JOINTS TAPED

4", 0.6 PFC FIBERGLASS BATTS
FRICTION FIT IN STUD CAVITIES

3-5/8%, 16 GA. STEEL STUDS
SPACED 24° O.C.

3-5/87, 16 GA. STEEL
RUNNER TRACK
TOP & BOTTOM
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1 %" Steel Stud, 2" Gypsum Board Wall

Non-load-bearing steel-studded walls can also
benefit from lead-based noise control treatment.
The unleaded partition in this case was con-
structed like Specimen H, except smaller 134"
studs were used and thinner %2" gypsum wall-
board was employed. The result is an STC of
34 (Specimen L).

There was a major improvement, however,
when 1 Ib. lead sheet was built into the wall us-
ing the techniques specified in the description of
Specimen K. The lead’s performance was com-
plemented with 12", 1.5 Ib. pcf fiberglass bat-
ting, friction fit between the studs. Once com-
pleted this fabrication achieved an STC of 45.

FIGURE 10
SPECIMEN L

112" GYPSUM WALLBOARD
FASTENED TO STUDS WITH
1" DRYWALL SCREWS
SPACED 127 O.C

ALL WALLBOARD

JOINTS TAPED

1.5/8%, 25 GA. STEEL
STUDS SPACED 24" 0.C \'ﬁ)

1-8/8%, 25 GA. STEEL
RUNNER TRACK
TOP & BOTTOM

8 0 L4 4 i 2 4 4 i L& -
*®= Specimen L — STC=34

A= Specimen M — STC=45

70 -+l

Sound

Trans
Loss
(dB)

oo on

Frequency

(Hertz)

FIGURE 11
SPECIMEN M

12° GYPSUM WALLBOARD
FASTENED TO STUDS

WITH 1* DRYWALL SCREWS
SPACED 127 O.C

ALL WALLBOARD
JOINTS TAPED

MORHAL 1 PSP LLAD SHEET
ETAPLED TO Badk OF JTPILIM
BOARAD 'Whia™ STAPLES " IN
YEFTICAL AOWE CORRESPORCMNG
WRTUD LOCATIONS

1-13%, 1.3 PCF FIBERQL ASS
BATTS FRICTION FIT N
ETUD CAWTIES

1-5/8", 25 GA. STEEL
STUDS SPACERD 14" QT

1-5/8°, 25 GA. STHEL
RUNNER TRALX
TOP & BOTTLM
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%" Plywood over Two-by-Four Wood

Building a sound-blocking enclosure for ex-
cessively noisy equipment can be as simple as
framing a box with two-by-fours then covering
the frame with %" plywood, attached with type-
W drywall screws. Such is the case of Speci-
men N, which attained a relatively poor STC of
22.

That score can be increased to STC 30 by at-
taching a foam/lead sheet composite to the ply-
wood surface (Specimen O). In this case the
product consisted of a 1” thick open cell, 2 Ib.
pcf flexible urethane foam bonded to 1 Ib. lead
sheet. It was glued to the enclosure using a
pressure sensitive acrylic adhesive over the non-
stud side of the plywood.

FIGURE 12
SPECIMEN N

* PLYWOOD FASTEMED TO
STUDS Wl 14" DRYWALL
SCAFWS SPACED 12" O

NOTE: FOAM/LEAD SHEET COMPOSITE USED FOR SPECIMEN O ONLY.

80 oy i
*®= Specimen N — STC=22
7 € Specimen O —STC=30

70 T

60

Sound

Trans
Loss
(dB)

Frequency (Hertz)

FIGURE 13
SPECIMEN O

Tid WOOD TUDS —_
EFACED T O et

LEADSFOAL ByTT SOawTy
AOT TREATED
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14" Plywood over 2 X 4 Wood Studs with

Three variations on this theme are presented
here. The base unit is constructed of plywood
basewalls attached to two-by-four framing. This
unadorned enclosure (Specimen P) rates an STC
of 24.

The second variation (Specimen Q) was created
by bonding a 14" layer of 6 Ib. pcf fiberglass
board to the plywood, then gluing on a second
layer of ¥4” A/C exterior plywood. Sprayed-on
contact cement was used to achieve the unions.
The resuit was an STC of 31.

The most effective enclosure of this group
(Specimen R) was created by bonding a 1 Ib.
psf lead sheet to the base plywood before apply-
ing the fiberglass board, then bonding a second
1 Ib. lead sheet to the fiberglass before the final
plywood layer was added. Edges of the lead
sheet were overlapped 3" to ensure continuity.
The resulting composite netted an STC of 36.

FIGURE 14
SPECIMEN P

Tud 'WOOD STUDE tna
SPACED " OLC \ I

1/4° PLYWOOD FASTEMED T
STUDS WAH-1/4" DNYWALL

FIGURE 15
80 SPECIMENS Q & R
-6 epacen 16 06 ~
60 T
50
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1-1/2", 6 PCF FIBERGLAS!I Boslm
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5" Gypsum Wallboard & Gypsum/Lead/

The non-treated version of this enclosure
(Specimen S) is framed with 3%", 16-gauge steel
studs spaced 24" on center on appropriate run-
ner tracks. A single layer of %" gypsum wall-
board attached with 1” S-type screws completes
the assembly. The fasteners were spaced 12" on
center in the field and 8" on center at the edges,
connecting an enclosure which rated an STC of
29.

To beef-up the fabrication for effective sound
blocking (Specimen T), our by-now-familiar
sandwich approach was used, joining various
layers to each other with sprayed-on contact ce-
ment. The first extra slice was a 1 1b. psf lead
sheet. Next, a 114" thick, 6 Ib. pcf fiberglass
board was added, to be followed by a second 1
Ib. psf lead sheet. Edges of the lead sheet were
overlapped 3" to ensure continuity throughout.
Finally, a second %" gypsum wallboard was
bonded onto the top layer of lead. The result:
an STC of 42.
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Hollow Core Vs. Lead Sheet Lined Wood Doors

A conventional honeycomb core door (Speci-
men U) achieved an STC of 20, direct from the
factory. Utilizing the same wood rails, stiles and
door skins from the manufacturer of the conven-
tional door, a more soundproof opening can be
fabricated.

First, a 114" thick, 6 1b. pcf fiberglass board is
fitted inside the framework. Next a 1 1b. psf
lead sheet is bonded to the fiberglass, to be fol-
lowed by the 5" thick plywood skin. The assem-
bly is:then flipped to add a second 1 Ib. psf
lead sheet to the backside of the fiberglass
boardi Lastly, the second %" plywood skin is
bonded to the lead to complete the door. The
result (Specimen V) achieves a STC of 31.

That rating can be improved upon by replacing
the 1%4” thick 6 Ib. pcf fiberglass board with 114"
thick :1.5 Ib. pcf fiberglass (Specimen W). The
only fabrication difference from the previous
specimen was that the lead was not bonded to
the fiberglass in any way. But by packing the
less dense fiberglass into the door, the STC
jumped to 38.
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Lead: The Acoustical Problem Solver

No two industrial situations are alike, so no
cast-in-stone solutions can be provided for any
specific noise control problem. However the fol-
lowing “real life” success stories will give you
a broad range of ideas on how lead-based mate-
rials can be used in virtually any industrial set-
ting to put the lid on excess sound.

Controlling Machinery Noise

Not surprisingly, the sounds made by industrial
machinery are the number one culprit in con-
tributing to in-plant noise pollution. Therefore,
the most cost-effective way to make the work-
place quieter is to cut down the noise at its
source by constructing noise-containment enclo-
sures around offending machines. Lead and
lead-based composites are the materials of
choice for such applications because they can
best handle the wide frequency range of the
sounds emitting from noisy machinery.

In addition, lead-based materials can be easily
cut and conformed on-site to quickly match the
configurations needed to effectively enclose
equipment of varying shapes and sizes. That
significantly reduces the downtime involved
in*“‘soundproofing” industrial machinery.

Leaded vinyl pipe wrap quiets a steel mill.
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Sawing and Milling Equipment

Problem:

Furniture plant sawing and mullion machinery
with a noise level of 98 dBA.

Solution:

Build a lead-paneled noise enclosure designed
to bring the sound levels outside the unit to 90
dBA. The system consists of two % Ib. psf
(.0078" thick) sheet lead septa, sandwiched in
acoustical foam. The combination is, in turn,
bonded to the backside of sheet metal exterior
and interior face panels.

The design features openings at either end so
that wood furniture components can enter and
leave the workstation. Glass panels installed in
the enclosure’s sides permit an unobstructed
view of the proceedings.

Page 16
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Centrifugal Compressors

Problem:

Centrifugal compressor noise levels as high as
100 dBA.

Solution:

An analysis showed that the high-level noise
was being produced by the compressor’s main
drive gears, impeller vanes and gear-type oil
pump—all located in the mid section of the
unit.

A lead/foam combination was used to cover the
area in question. It consisted of a 1 Ib. psf.
(.0156" thick) lead sheet sandwiched in a 1”
thick layer of foam.

The composite was applied over a previously
sprayed-on undercoat layer. Then, a steel
shroud was placed over the top of the enclosed
section.

To conduct away heat build-up, louvers were
designed into the top and bottom of the enclo-
sure. The result was a 67% decrease in noise
levels to 84 dBA, compared to original levels as
high as 100 dBA.
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Plastic Scrap Grinders

Problem:

Plastic scrap grinder noise levels of 88 dBA at a
distance of two feet.

Solution:

Five machines were involved. In the first instal-
lation, sheet lead was laminated to the interior
faces of all hopper walls, underneath portions,
and the interiors of pedestals, stands and cov-
ers.

For the next four machines, a faster technique
was successfully employed. It involved laminat-
ing the lead to the exterior faces of the ma-
chines.

Each machine required about 25 square feet of
2 1b. psf (.0312" thick) sheet lead. A special ure-
thane adhesive was utilized, and the installation
work was accomplished by an in-plant me-
chanic:

The sound meter reading after the lead was ap-
plied declined to 64 dBA—a drop of 24 deci-
bels.

: i
> L e pe \I-
. h, .
L % d k il
22 - Do

Lead laminated directly to exterior face of plastic scrap grinders
reduced noise by 85%.
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Metal Cutting Saws

Problem:

At a large metal working plant, the noise level
at the operator’s station was as high as 130
dBA.

Solution:

The plant built an 8’ high by 20" long semicir-
cular enclosure of sheet steel, completely sur-
rounding the cutting operation. The lower half
was fixed to the floor and the upper half
mounted on steel rails, so as to be movable and
provide access to the saw. A viewing window
was provided for the operator.

The inside of the enclosure was lined with a 1%%"
thick composite of two lead septums floating in
three layers of foam. Meanwhile, a 120 ounce
per square foot leaded composite material was
used for seals at the floor and the junction of

the two enclosure halves. Finally, a leaded vinyl
curtain was installed beneath the machine in the
scrap tunnel. The treatment reduced the sound
level at the operator’s station to 88 dBA.

In a second installation in the same plant, a
highspeed automatic billet cutter was also si-
lenced with lead. The solution was use of a
lead-loaded foam material to line the saw blade
guard housing. As a result, the saw’s noise
level was reduced below the 90 dBA limit for
an eight-hour shift.

Attached to the frame with mechanical fasteners
and adhesive. Holes were cut in the sheet to
permit airflow and the passage of shafts and
piping. After-installation readings disclosed that
the noise from the two refiners declined in the
range of 6-13 dBA.

At top, open view of leaded-vinyl noise barrier curtain shows swing-
away overhead track which permits easy access by crane. Closed
view of curtain (bottom) shows safety window which enables machine
operator to monitor manufacturing process.

Using the Quiet Material
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Process and Industrial Equipment

Problem:

A major East Coast refinery had to quiet down
process and industrial equipment without con-
siderable downtime and subsequent decrease in
production.

Solution:

A study revealed that gear boxes, blowers,
steam chests and sections of the refinery’s giant
pipe network were the primary sources of noise.
Corrective action involved shrouding the offend-
ing components with a combination of mate-
rials.

To modify the gearboxes, 3 1b. pcf and 6 Ib.
pcf fiberglass were bonded to the housings via
anchor pegs. Lead sheet—generally weighing 2
Ib. psf—was applied to finish the job.

Sound attenuation of such parts as valve han-
dles and gauges was accomplished by adding
silicone rubber and aluminum sliding doors.
Meanwhile, the blowers were first layered with
fiberglass and sheet lead, then encased in mova-
ble outer panels of aluminum, lead and fiber-
glass.

The combination approach resulted in achieving
acceptable levels of sound without disrupting
the operation of the refinery.

-
e i i Tt .

BLOWER

Sheet lead, glass fiber and aluminum reduced sound levels near this
blower by more than eight decibels.

Gearbox noise was reduced to levels permitted by OSHA.
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Printing Presses

Problem: Solution:

Shielding operators from the excessive noise At the Dow Jones & Company plant in Or-
level of high-volume newspaper printing lando, Florida, the Southeast’s distribution of
presses. The Wall Street Journal is printed on high-speed

web presses. To protect operators from the dan-
gerous din of the presses a remote- control room
was built of laminated-lead dry walls and win-
dows of double-glazed glass. There, pressmen
can regulate such factors as press speed and die
control of ink and water without venturing out
on the noisy plant floor.

The control room’s walls are constructed of a V16"
thick lead sheet sandwiched between two sheets
of drywall board. The structure’s massive front
window consists of thick acoustical glass on the
outside and safety glass on the inside.

The noise level outside of the enclosure aver-
ages 107 dBA, compared with an average of 87
dBA inside.

Remote control room at Dow Jones' Orlando, Fla. plant has lead
laminated panels and double-glazed glass to shield operators from
prass noise oulside,
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Special Solutions for Public Utilities:

As their name implies, public utilities serve
every member of the community in which they
are located. Pleasing such a broad customer
base involves keeping noise to a minimum.

That’s particularly essential when production
and distribution facilities boarder on residential
neighborhoods, making sound abatement an es-
pecially high priority for utility officials. In-
creasingly they are turning to lead-based prod-
ucts to achieve their noise control objectives.
The following sample of success stories gives
you an idea of how they are doing it.

Problem:

Blowers and ductwork on a power plant’s emis-
sion control system created noise in excess of
90 decibels.

Solution:

A multi-panel system was designed both to
shroud the equipment and form the exterior en-
closure of the system. The panels consisted of:

e an exterior sheet of corrugated metal
e a layer of mineral wool insulation

e one or two sheets of lead sandwiched between
additional layers of mineral wool, depending
upon location

e a layer of aluminum foil
e a wire mesh retainer.

The ductwork and fan housing for two power
generation units required about 20,000 square
feet of the panels. A larger third unit required
approximately 53,000 square feet of material.
The panels were delivered in pre-cut sizes for
ease of installation and reduced downtime.
Since installation of these and other sound at-
tenuation materials, the utility has encountered
no community relations problems resulting from
noise.

Tharmal'acouslical panal contains 1 psl sheet
lead in LILCO plant

A
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Natural Gas Turbine Compressors

Problem:

Two Canadian natural gas companies were con-
cerned about the high-pitched whine produced
by turbine compressors used to push natural gas
through cross-country pipelines.

Solution:

The contractor who builds compressor stations
in residential areas developed an acoustical
building panel to enclose the installations. The
panels consist of three layers:

o Inside face—2 1b. psf sheet lead bonded to the
backside of 24 gauge V-rib galvanized steel
sheet.

e Center core—one 4” and one 3" thick low
density fiberglass layer with vinyl backing.

e Exterior face—26 gauge galvanized steel sheet
with a backed enamel finish.

The panels were stiffened by girts, cold-rolled
from steel Z-sections, and were tested to
achieve a Sound Transmission Class (STC) rat-
ing of 40 decibels.

Gear and impelier section of compressor (top) prior to installation of
noise barrier, and (bottom) with steel shroud covering lead/foam
acoustical system.
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Power Transformer Hum

Problem:

Silencing the low-frequency hum of large high-
power transformers.

Solution:
This type of noise is difficult to control due to

the notoriously poor low frequency performance
of most acoustical systems.

Lead is not subject to such limits, however. It
achieved a significant reduction in the trans-
former noise level, even though the enclosure
required a higher than normal amount of open-
ings for proper ventilation.

Rated at 41.7 MVA, each Portland General
Electric Company transformer required a 5’ X
10" X 14’ enclosure. Each of the housings was
fabricated from 4 1b. psf (V16") lead sheet lami-
nated to 10 gauge steel and an interface of fi-
berglass. A test of the completed enclosures
showed a 17 decibel reduction in noise level.

One of the power tranformers before and after enclosure. The enclosure
is 14 feet high.
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