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THE BABCQC* 4 wiuwva 
BOILER DIVISION

INSULATION
REFRACTORIES

DESIGN

2A
9/8-4-72

CONFIDENTIAL
FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES
14. KEATING <Cont*d)

The heating rates as given are not intended to apply to refinery vessels, 
■which are subjeot to special conditions.

15. KROMIGHT-GUN
This material is, strictly speaking, not a castable but is normally applied by 

means of a gun or by slap troweling in a manner similar to a castable. When gunning 
this material, it should be placed with as much water as the material will absorb 
without slumping. Also, for a slap troweling mixture, it is desirable to have it 
on the vet side rather than the dry side.

A furnace lined with Kromight-Gun must be protected before firing as follows:
BAW Kromight-Gun will air-set and the top surface will dry in a-coopara- - 

tively short time after installation but the portion beneath the surface will 
remain plastiq for quite some time. Walking or resting tools, ladders, etc,, 
on the dried surface while in this condition will produce cracks and depressions 
in the upper surface which will permit slag penetration, shorten the life of . 
the installation, and close off the vent holes causing the surface to peel 
upon heating, Even placing boards on the floor will not protect, it if traffic 
over the floor is permitted before it has deeply air-set.
Firing a furnace with Kromight-Gun lining should be as follows:

Provided that the refractory has been thoroughly vented, the best in­
stallation will result if heat is applied immediately upon completion. Since 
on most jobs this is impossible and the refractory is allowed to stand for a 
considerable length of time, shrinkage cracks will develop. If these cracks 
are large (over 1/8“), it is necessary to fill them before applying heat with 
a chrome bonding mortar having good air-setting qualities. Smaller cracks 
(under 1/8“) may be neglected since they will close up when heat is applied.

The furnace temperature should not be increased too rapidly. If the 
moisture in the refractory changes into steam too rapidly, it will not be able 
to escape through the vent holes quickly enough, resulting in a blistered or 
bloated surface. For the average furnace, the refractory should be thoroughly 
dried out if the temperature is brought up to about 5QQF and held for 6 to 8 
hours and then raised to about 1200F and held for 3 to 4 hours. After drying 
out by the above procedure the refractory must be ”bumed-in“ at the final 
operating temperature of the furnace. The period of the 'iburning-in” process 
should be a minimum of 5 hours. The Kromight-Gun cannot be overfired by in­
creasing the burning-in temperature. Actually the structure of the refractory 
is improved if burned-in at temperatures somewhat above the maximum operating 
temperature of the furnace provided other components and materials in the 
boiler will permit this overfiring.

16. STORAGE
When our refractory castables are stored under dry, well ventilated conditions, 

the loss of strength over a period of a year is very low, on the order of only lOfc.
If, however, the material is stored where the sacks can become vet or exposed 

to dampness for extended periods, a certain amount of moisture may get to the 
material and cause a partial setting up with loss of strength.

If necessary to store it outside, the castable should be placed on a ventilated 
platform off the ground. It should be protected by some type of covering, such as 
a tarpaulin so arranged that no water can come in contact with any of the sacks.
The covering should stop a short distance from the ground and effective ventilation 
must be provided. This is important to avoid the possibility of ground moisture 
building up a high humidity.



POWER GENERATION DIVISION

INSULATION
REFRACTORIES

ORDERING

MAT1L- ■■ ■ REQUIRED QUANTITY

-h B&W Easic Gun Mix ? 152 #/cu. ft.

4A2
9/4-16-70

SKIPPING UNITS 

100# Bags

Quantity shown doss not include extra material to cover rebound losses.

Limited storage life is four (4) months.
Applied with dry type nozzle mix gun.
Compressed air required-------------------300 CFM @ 100 PSI

confidential



BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

4Y(IPGD)
1/12-12-83

SCOPE AND PURPOSE 
BRICKWORK & REFRACTORIES

.Q
This section contains information on brickwork and refractories which are 
commonly used on industrial boilers. Jobs having special conditions re­
quiring constructions outside the scope of this section should be referred 
to Design Engineering.

On contracts where the material and labor or material only for brickwork 
are in the B&W contract, all brickwork and refractories (with the excep­
tion of special shaped tile which shall be specified and furnished by 
Engineering) shall be supplied and applied by Erection or their subcon­
tractor. See 3Y-1A and 3Y-1A5-VI.

On all contracts, the drawings should show B&W products where applicable. 
Where B&W products are not applicable, the drawings are to refer to the 
required material by ASTM specification and pyrometric cone equivalent 
rather than trade name. For example A. P. Green first quality firebrick 
should be referred to merely as high duty firebrick, PCE 31-32.



BABCOCK & WILCOX

INSULATION, REFRACTORY, LAGGING 4Y
REFRACTORY MATERIALS 2A1

1/6-29-89

Approved Manufsecuring Materials

To insure that proper materials are used that will result in the most 
satisfactory jobs, it has been necessary to develop a list of approved 
manufacturing materials.

Due to the large quantity of B&W standards and contract drawings showing 
the Thermal Ceramics products, no changes will be made to the drawings 
presently on record or on future drawing releases. B&W will continue to 
show only Thermal Ceramics products where applicable and the following 
comparative listing will be used to determine equivalent substitutes.

If any manufacturer’s product, which is'not listed, is desired on a 
contract, the manufacturer's name and material name should be referred to 
Design Engineering for written approval, and for addition to these 
comparison listings, if warranted.

In specific cases where a single or limited number of products are 
acceptable for a given application, the brand name or names should be shown 
on the BRIL drawing with no substitution indicated.

Over the past several years, the following companies have under gone name 
changes as indicated herein.

Present Name Previous Name

Thermal Ceramics 
Premier Refractories 
National

B&W Refractories Division 
C-E Refractories 
Kaiser Refractories

COTtftf)ENT1AL

CONFIDENTIAL
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■1/12-12-83
BRICKWORK REFRACTORY rr- ^ .

FLUES & DUCTS &'f. T-! " r, Z q 
LININGS ' ‘ ^

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION HR

When carbon steel flues and ducts are used for temperature above 850F it 
is necessary to provide a refractory lining to protect the casing from 
the excessive temperatures. For material and reinforcement systems re­
fer below:

Kaocrete HS is an acceptable refractory lining to protect casing for those 
areas where the flue gas or hot air does not contain excessive errosive 
particulate. For abnormal conditions contact Design Engineering.

The refractory linings shall have a minimum thickness of 2".

Linings shall be reinforced by several acceptable methods, when gas or 
air temperatures are below 1000°F.

1. 2" x 2" x #12 B.W.G. wire mesh
2. 4" x 4" x 8GA. Road Mesh
3. Two or three tine self welded studs
4. Bent rod "V” Anchors Hand Welded
5. Self Weld "V" Anchors

For conditions at 1000 F and above, gas temperature, stainless tines or 
anchors must be used as a reinforcement. Refer Below.

GAS TEMPERATUREANCHOR MATERIAL

Up to 999°F. Carbon Steel
1000°F. thru 1600°F. Type 304 Stainless Steel
1601°F. thru 2000°F. Type 309 or 310 Stainless Steel

The reinforcing mesh shall be held to the flue lining by suitable carbon 
steel supports such as Gateway Engineering Carbon Steel SS Slab spacers, 
T-slot self welded studs, nuts or drilled studs. The mesh shall be lo­
cated approximately 1 inch from the hot face of the refractory lining.

The corrosion resistant lining construction details are the same as stack 
lining details which are shown on 3Y (IPGD)-13R, with exception to over­
head surfaces which shall have the mesh supports installed on 12" x 12" 
centers.

All anchors for temperatures above 1000°F shall be installed on 6" x 6" 
staggered centers.

CONFIDENTIAL



oAotuurv <x wILCOX
INDUSTRIAL POWER GENERATION DIVISION 

BRICKWORK - REFRACTORY

AY(IPGD)
13R
1/12-12.-83

STACKS
LININGS

9
When it is necessary to line the inside of a stack with refractory to pre­
vent corrosion, a minimum of 2 in. thick lining shall be made up by gunning 
a refractory mix composed of three parts of acid-resistance aggregate plus 
one part on Lumaite cement by volume. The acid-resistant aggregate may be 
acid resistant crushed firebrick, #4 x 0 mesh., or trap rock. Silica sand 
95% or better is an acceptable aggregate for stack conditions below 400F.
The sand must be of a coarse grade that approximately 99% will be retained 
on a 70 Tyler sieve and meet ASTM C40-79 for impurity limits. B&W Kaocrete- 
HS is an acceptable prepared refractory.

This lining shall be reinforced by several acceptable methods, when stack 
gas temperatures are below 1000°F.

i:
2.
3.
4.
5.

2" x 2" x #12 B.W.G. wire mesh 
Chicken wire mesh
Two or three tine self welded studs 
Bent rod V anchors hand welded 
Road Mesh 4" x 4” x 8 GA

CONFIDENTIAL

For conditions 1000°F and above gas temperatures, only stainless tines or 
anchors must be used as a reinforcement. (Refer to Table below)

The reinforcing mesh shall be held to the stack lining by suitable carbon 
steel supports such as Gateway Engineering Carbon Steel slab spacers, T- 
slot self welded studs, nuts or drilled studs. The mesh shall be located 
approximately 1 inch from the hot face of the refractory lining. For de­
tails refer to 4Y-13R, drawing 203099A.

GAS TEMPERATURE ANCHOR MATERIAL

0 thru 999F 
1000F thru 1600F 
1601F thru 2000F

Carbon Steel
Type 304 Stainless Steel 
Type 309 or 310 Stainless Steel
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REFRACTORIES 
MATERIAL ORDERING

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

4YCIPGD)
4Y2
4A2
1/ 12-12-83

When ordering material for use oa boilers, use the tables for specific 
material found in this section. All quantities shown include the proper 
percentage extra for rebound or wastage.

To facilitate economical procurement by the Purchasing Department, each 
item of brick or tile except Insulating Firebrick on the shop orders 
should list the Pyroraetric Cone Equivalent (PCE) necessary for that item. 
The term PCE is a test of refractory materials per ASTM designation C-24. 
Specifically it is a number, assigned to a refractory materail which de­
signates the temperature at which the tip of a cone of refractory material 
being tested will melt and touch the supporting base.

RECOMMENDED CASTABLE OVERAGES

TYPE OF INSTALLATION OVERAGE - %

1. Casting and hand rodding involving minimum
of waste 8-10

2. Vibrated installation - to allow for greater
compaction

Dense castables 15
Insulating castables 20

3. Slap troweling and plastering 10 - 15

4. Gunning 15 - 100

Gunning losses vary widely according to a number of variables. A floor 
may have less than 10% loss and a roof might have as much wasted as that 
which adheres, in other words, a 100% overage might be required. Losses 
run less on the inside of a stack than on the outside of a vertical cy­
linder or tank. Losses will also vary according to wall thickness, type 
of nozzle, air pressure, water pressure, prewetting of castable, rate of 

..feed., experience O'f operators, stickiness of material, type of surface, 
etc.

For B&W gun mixes see 4Y(IPGD)-4Y2-4A2 page 8 showing various lightweight 
and dense castable rebound figures, material overages and necessary pounds 
required to place.
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REFRACTORIES 
MATERIAL ORDERING

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

Application
Tube O.D. ! 

Inches !
Tube Centers 

Inches
Plastic Moldables or 

Castables Weight

Recovery Unit 2-31/32 4 21.3 #/sq. ft.
Furnace Bottom 2-31/32 5 25.5 iffsq. ft.

Cyclone Furnace 1-15/32 1-1/2 11.8 #/sq. ft.
1-1/32 1-1/16 11.5 #/sq. ft.

Full Stud 2-31/32 3 17.2 iffsq. ft.
Furnace Walls 2-31/32 5 25.5 iffsq. ft.

3-1/4 4-1/2 24.3 iff sq. ft.
7/8 1-1/2 12.3 iff sq. ft.

Slag-Tap Furnace 2-31/32 3 17.2 iff sq. ft.
Floors (Full Stud 2-31/32 5 25.5 iffsq. ft.
tube flow without 
slag Monkey)

3-1/4 4-1/2 24.3 iff sq. ft.

Slag Tap Furnac.e
Floors (Slag — -- 245 if feu. ft.
Monkey) :

Furnace Screen 2-31/32
i 1 8 #/ft. (length)

Tubes of Slag
Tap Units (Full 
Stud_and h?nd ; 
trowelled)

3-1/4 9 iff ft. (length)

Furnace Floor 7/8 1-1/2 23.4 iff sq. ft.
Full Stud Tubes 1-1/4 1-3/4 24.5 iff sq. ft.

3/12-12-83

4Y(IPGD)
4Y2
4A2

Above quantities (except for screen tubes) include extra 40% for rebound 
losses. For screen tubes quantities include extra 20% for tube bends, 
wastage, etc.
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BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

4/12-12-83 REFRACTORIES
MATERIAL ORDERING

4Y(IPGD)
4Y2
4A2

For additional material beyond the face of the tube add the following:

WEIGHT PER INCH OF THICKNESS PER SQ. FT. (HAND APPLIED), LB.
B&W KAOLITE AGGREGATE B&W KAOCRETE-B

4.11 9.44
(allowing 20% overage) (allowing 10% overage)

Example:

For weight of refractory 1" beyond the face of the tubes using Kaocrete-B 
for 2-31/32” tubes on 6'* centers

From 4Y-4Y2-4A2 Flush with tubes 

1" Additional 

TOTAL

8.02 ///ft2 

9.44 ///ft2 

17.46 ///ft2

NOTE:

For export jobs where B&W supplies the High Early Strength Portland Cement 
for the Kaolite materials. Quantity of cement 0.52 x pounds of Kaolite 
Aggregate.

confidentia:



4A2
REFRACTORIES 5/12-12-S3

MATERIAL ORDERING

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y2

MATERIAL

DRY MAT'D. REQ'D/CU. FT. 
CAST IN PLACE (POUNDS)
NO ALLOWANCES MADE FOR 
LOSSES SHIPPING UNITS

Kaocrete-A 125# 100# Bags
Kaocrete-B 100# 100# Bags
Kaocrete-D 128# 100# Bags
Kaocrete-HS 123# (Cast) 125# (Gun) 100# Bags
Kaocrete-28 LI 126# 100# Bags
Kaocast 123# 100# Bags
Kaocrete-30 135# 100# Bags
Kaocrete-32C (Cast) 144# 100# Bags
Kaocrete-32G (Gun) 135# 100# Bags
Kao-Tab-93 150 # 100# Bags
Kao-Tab-95 (Cast) 165# 100# Bags
Kao-Tab-95 (Gun) 165# 100# Bags
Kaogun-BF 126# 100# Bags
Kao-Phos-93 (Ram) 170# 50# Bags
Kao-Phos-93 RG (Gun) 168# 50# Bags
Kao-Tuff-C (Cast) 138# 100# Bags '
Kao-Tuft-G (Gun) 130# 100# Bags
Kromalox-P (Ram) .• • 175# 100# Boxes
Kromalox-G (Gtm)' • 154# 100# Bags
Kaolite-2000 HS 58# • 40# Bags
Kaolite-2200 58# 40# Bags
Kaolite-2200 HS 71# (Cast) 82# (Gun) 50# Bags
Kaolite-2300 LI 54# 40# Bags
Kaolite-2500 LI 74# (Cast) 60# (Gun) 50# Bags
Kaolite-2500 HS 78# (Cast) 85# (Gun) 75# Bags
Kaolite-2800 84# (Cast) 86# (Gun) 75# Bags
Kaolite-3300 68# 50# Bags
Plastic Chrome Ore 208# 200# Drums

For B&W gun mixes see 4Y(IPGD)-4Y2-4A2 page 8 for rebound loss and pounds 
required to place/per cu./ft.
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REFRACTORIES 
MATERIAL ORDERING

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

4YCIPGD)
4Y2
4A2
7/12-12-83

MORTAR
'-•QUANTITIES 

LBS./1000 BRICK
REQ’D LBS.

BRUSH C0AT/100
SO. FT.

SHIPPING
UNITS

(CONTAINERS)

High Temp.
(Heat Setting) 240-300 20 100# Bags

SR-90 (Dry)
(Air Setting) 375-475 25-35 100# Bags

Mul-Set F (Wet) 
(Air Setting) 300-350 22 100# Drums

Mul-Set F (Dry) 
(Air Setting) 180-300 20 100# Bags

Air-Set (Wet) 
**(Air Setting) 360-400 22 1Q0# Drums

Air-Set (Dry) 
**(Air Setting) 275-300 20 100# Bags

Smoothset (Wet) 
(Air Setting) 220-330 22 100# Drums

Smoothset (Dry) 
(Air Setting) 160-240 20 100# Bags

I.F.B. (Dry)
(Air Setting) 220-330 22 100# Bags

I.F.B. (Wet)
(Air Setting) 160-240 20 100# Drums

* Quantities, vary according to type of brick laid up. Lower values are 
for dipped joints, higher values for trowelled joints.

**Order Air-Set Mortar (Dry) for all domestic applications.
Order Air-Set Mortar (Wet) for export jobs.
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BABCOCK Sc WILCOX
INDUSTRIAL POWER GENERATION DIVISION

8/12-12-83 REFRACTORIES
MATERIAL ORDERING

4YCIPGD)
4Y2
4A2

B&W GUN MIXES

REBOUND PROPERTIES

The following is a table showing the various lightweight and dense rebound 
figures, material overages (attributed to rebound loss alone), and necessary 
pounds required/of to place:

Resulting Pounds Required/Of
Lightweight % Rebound Overage Figure ________ Gunned

Kaolite 2000 HS 10-15 1.11 - 1.18 62

Kaolite 2200 10-15 1.11 - 1.18 62

Kaolite 2200 HS 15-20 1.18 - 1.25 85

Kaolite 2300 LI 10-15 1.11 - 1.18 57

Kaolite 25Q0 HS 5-10 1.05 - 1.11 84

Kaolite 2500 LI 10-15 1.11 - 1.18 70

Koalite 2800 10-15 1.11 - oo 84

Dense

Kaocast 4M 13 1.15 126

Kaocast 6M 16 1.19 126

Kaogun BF 10-15 1.11 - 1.18 128

Kao-Tuff G 12 1.14 138

Kao-Tab 95-G 18 1.22 165

Kaocrete 28-LI 13 1.15 134

Kaocrete 32 G 18 1.22 136

Kaocrete HS 10-15 1.18 124

Kaocrete A 23 1.30 132

Kaocrete D 28 1.39 133

NOTE: Gunned onto vertical wall by experienced operator under optimum
conditions. Total overage figure should include a 10% contingency 
factor.
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BRICKWORK - REFRACTORY ‘ ■ 
FIREBRICK

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

AY(IPGD)
4Y21
1/12-12-S3

The industrial boilers of Babcock & Wilcox may require firebrick for the 
following applications:

1. .Pulverized Coal Unit - Ash Hopper (4A-11U)

The standard refractory is Kaocrete D (trowelled) or Kaocrete HS 
(gunned). If customer specifies firebrick on the floor (or slope) 
of the hopper, B&W Firebrick 80 is recommended with B&W MUL-SET F 
(air-setting) mortar.

2. #1 Firebrick

Access door protection (4Y-6A-8U3)
Lower drum hopper (stoker fired unit) (1K2542-3Y)

3. i\2 Firebrick

;/ Ash hopper (stoker fired unit) (1K2542-3Y)

CONFIDENTS



4Y(IPGD) BABCOCK & WILCOX
4Y21 INDUSTRIAL POWER GENERATION DIVISION
2/12-12-83

BRICKWORK - REFRACTORY 
FIREBRICK

AVERAGE PROPERTIES OF B&W FIREBRICK

firebrick series Firebrick
80

Firebrick
80-0

Glass
tank

paver
Special reflectory brick 

SR‘-90 Sfi-99
Melting point F 3190 3190 3100 3480 3660
Density avg (ASTM C 134-70}

LD/9" straight 8 1 e e 11.1 10.6 11.3 '
Lb/Cu ft 189 151 190 183 193

Hot modulus oi ruoture.-psi
CASTM c 583-76)

; € noon-, temperature 1700 3500 3000 3600 3800
€ 2000? — _ 1900 4S00 2900
€2300? — - 1000 4200 1600
€2600? — — 800 2900 800
€2800? — _ 700 2100 650

CotC crushing strength, psi .
(ASTMC 133-72) 4000 10.000 12.000 12.000 10.000

Permanent linear change. %
(Per ASTM C 113-74)

5 hr€2912? -1.0 -0.8 +01 - -

5 hr€3200? — - - + 1.5 -
2? hr€3200? — — - - + 03

Tnerrr.ai conductivity. Btu*in./h»tl*»F 
(ASTM C 202-75)

Mean temperature € 500?; ;-r .* - 160 20 8 130 26.5 47.5
€1000? k ‘ '• 16.0 20 6 12.3 22.8 31.5
€1500? 15.9 20.3 12.1 20.6 24 0

€2000? 15.6 19 9 11.9 19.5 20.5

€2500? 15.2 19 5 - 16.6 . 175
Deformation under hot load. % € 25 psi 

(ASTMC 16-77)
1H hr€2640? -1.0 -0.5 - - -

l>i hr€2900? _ — 0.0 - -03

1^ hr €3000? _ — - +0.1 -

l» hr €3200? — - - +0.1 -

150 hr€ 3200? _ - - <0.25 -
Pe'meabi'iTy ftJ/hr ttJ in./DSi 1000 100 13 35 30

Relative abrasion resistance 
vo' loss when abraded cc's 
(ASTM c 704-76)

11.0 5 2 5.6 7.3 13 5

Porosity %(ASTM C 20-74) 17 8 16 18 17

Pane- soa'i loss. %
(Per ASTM c 122-76)
12 cycles €2550?

24 nr preheat €3000? 30 N R * - - -

2? hr preheat €3100? — — - 0 • 2.6
Static corrosion resistance to molten glass, 

corrosion. S (ASTM C 621-68) 
soda, lime silica cu»et~one inch cylinder

72 hrs €2250? _ - 12 - -

Chemical analysis. %
(ASTM C 573-70)
Alumina Al,0, 45 45 57 90 99 4
S'l'ca S*0, 52 ' 52 14 10 04

Zirconia ZrO; _ — 26 * -

Ferric once Fe,0, 1 4 1 4 0.3 0 1 0 1
Titanium Oxide TiO} 1.7 1.7 0.2 Trace Trace
Calcium oxide CaO 0 1 0 1 0 5 0 i Trace
Macnes>um oxide MgO Trace Trace 01 0 1 Trace

Amalies as Na?0 0 3 0 3 1 09 0 1 0 t *

*Noi recommended lor severe soaiimg conditions
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BRICKWORK - REFRACTORY f
FIREBRICK * '

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

4YCIPGD)
4Y21
3/12-12-83

RECOMMENDED INITIAL CURING AND FIRING SCHEDULES OF FIREBRICK 

1. Firebrick Structures:

to 13-1/2" thickness, 75°F per hour to operating temperature

above 13-1/2" thickness, 50°F per hour to operating temperature

or: 75°F per hour to 1200 F
Hold 8 hours at 1200 F 
75°F per hour to 1800 F 
Hold 8 hours at 1800 F 
75 F per hour to operating temperature

CONFIDENTIAL
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REFRACTORIES - TlfcBS . I ■„ ^ Q g

THE BABCOCK & WILCOX COMPANY
• OILER DIVISION

"C" TILES FOR 3'', 4", 6 4i WALL TUBES

AYfrfco) 
4YZII y
^'Z-/2-t3

MCVWONI 1 «».

Mat EOCnriM I r •

t OF RADII C

SECTION X-X /

USED FOR TUBES 
DIA. [ CTRS.

PATTERN
NO- A B

c
MM. D E

F
MAX. VOLUME

3* 6" 45211 »r 2p; 2i" *1' 70 CU.IN.

4‘ r 45212 •r 2fc ’f 3" *r 69 CUM.

4* 8* 45213 * »r 2-1"
*16 r 108 CU.M.

4' 9’ 45214 •r 3‘ «r 127 CU.M.

€* 45215 -r *r 8* MO CU.M.

*( 9* 45216 8s *s 8" 130 CU.M.

SECTION Y-Y

CONFIDENTIAL

NOTE -

A TOLERANCE OF 2V. PLUS OR MINUS WILL 8C ALLOWED ON ALL DIMENSIONS OF 4* AND OVER, AND 3% PLUS OR 
MINUS ON ALL DIMENSIONS UNDER 4* WLESS OTHERWISE NOTED.

JK
Mtx 3-26-59

E8S

REL
INSULATION DETAILS

*aUi NTS moo “ i rrxrr

IPGD DIV-.—LOCKED DRAWFR--n5MwiMfl-~ -fc°
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*nt BABCOCK & WILCOX COMPANY
BOILER DIVISION

% ?;
4Y Crfi&O
4YZII

REJRACTC'KIES - TILES ‘ o 8r

'T“ TILES FOR 2^ WALL TUBES fcvarars HlO«>

COOVTXM one.

USED FOR 
TUBE CTRS.

PATTERN
NO. A B VOLUME

6' 45201 *r »!' 60 CU. K.

7* 45202 •V 4' 72 CU. IH.

6' 45203 5i” 85 CU. IN.

9' 45204 •r •r 97 CU. 9i.

.CONFIDENTIAL

NOTE -

A TOLERANCE OF 2*f, PLUS OR MINUS WILL BE ALLOWCO ON ALL DIMENSIONS OF 4* ANO OVER AND PLUS 
OR MINUS ON ALL DIMENSIONS UNDER A* UNLESS OTHERWISE NOTEO.

turn, rr J*

d«t 3-30-59

EBS

REL
INSULATION DETAILS

^AWINii liHau.-UtV*— .... <u>o

NTS_____ imo« - i roct
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CONFIDENTIAL

NQTE-
A TOLERANCE OF 2% PLUS OR MINUS WILL BE ALLOWED ON ALL DIMENSIONS OF 4* 6 OVER, AND 3% PLUS OR 
MINUS ON ALL DIMENSIONS UNDER 4* UNLESS OTHERWISE NOTED.

own. rr J* o«icb. CBS INSULATION DETAILS
•CALX NTS HOB — 1 FOOT __

^ \ 284 2 8 A- 0cmtt 3-30-59 Afrs. REL

“ LU u\lu dkkwhk 1 H<5C?

USED
TOR TUBES PATTERN

NO. A B C 0 E VOLUMEDIA. CTRS.

4" • 7" B-65100 < •f 2* 71 CU. IN.

4“ 12" B-65606 3 4 5* 2* BO CU. IN.

3* 12* B-65607 C
D 'h ■f. 112 CU. IN.

3" 12' B-656B6 ■f 8$ 4 4 ISO CU. IN.

3" 6“ B-65687 »r *r * 4* 0* SB CU. IN.

c" P" B-65688 »r 4 5* 2* ‘ 73 CU. M.

5" 4124 SA A 2^ A.A 0* 40 CU. IN.





*82

Hill

THE BABCOCK & WILCOX COMPANY
BOILEK DIVISION

*

RZFRACTChlES - TILES

T" TilES TOR 2i, 3", 4", a 4^ DOOSLE. ROW WALL' TUBES

AYCrfisz)

4YZII
4//JL-/2-S3
Rsvmows | “<o«o.- - 1 HlX

auH ***="'■«»' I o*«.

EFF. R ~ 5 y

CONFIDENTIAL

USED FOR TUBES PATTERN
B

C r
VOLUMEOlA. CTRS. NO. MIN. MAX. 6

3“ 6" 45217 »r 2S"
16 -I’ 5i“ * *r 58 CU. IN.

3" 8“ 45224 7-r 3f 5|* ■f «r «r 86 CU. N.

4" 7“ 45218 6l 2re e2 2“ *r
*
2| 73CU.N.

A" 8' 45219 2£ 4 2" »r * 69 CU. N.
A“ 9" 45220 •r 6i’ r «r 42*

4 105 Cu.m.

Ai e" 45221 »r al5*
' 16 ?fc 7* 2i 3i 90 CU.W.

9* 45222 •r < 2ll r *s 107 cu.m.

f 2i"
L.

8" 45225 i' sf i’ 5' •f Lr 83 CO.IN.

NOTE -
A TO:_ESAr<CC Cp 2% eeuS OR MINUS will BE AlLOWEO ON Awl OiMENSlOhS C* 4" AND OVER. AND 
2% P.US OR Mi\uS ON AwL OMENSiONS UNDER 4* UNLESS OTHERWISE NOT£0.

tmrw. rr J* chk*o. E 8 S

M-n 3-26-59 mt"o. REl

tuUKED
INSULATION details
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THE BABCOCK A WILCOX COMPANY
BOILEK DIVISION

eZ?K-.CZZ?lZC- - TILES

4Y'£*s>J
4YZU
5/'2 S3 *3

’T" TILES FOR y,-4", a 4^ wall TUBES

C RADIUS

USED FOR TUBES PATTERN
NO. A 8 C D E ’ VOLUMEDlA. CTRS.

3’ 6' 45205 5i; *r £ *F •f 60 CU. IN.

4' 7" 45206 H' *r *4’ •f 2* 75 CU. IN.

4" 8" 45207 i" zi 6f 2’ 91 CU. IN.

4" 9' 45208 •F «F *f 2* 107 CU. IN.

‘f 8’ 45209 L * *s 7" 92 CU.IN.

aC
2 9’ 45210 ' •r «r *s 7' 109 CU. N.

X • 8’ 45223 7r
6

^ 2"
' 8

■s ■F 88 CO.IN,

RSVtSIOMS *»«6.

MK caonnw me.

1

®S.£ ** °
^369

CONFIDENTIAL
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A TOLERANCE or 2% PLUS OR MINUS WILL 8£ ALLOWED ON AlL DIMENSIONS Of 4* ft OVER. AND 3% PLUS OR 
MINUS ON ALL DIMENSIONS under 4' UNLESS OTHERWISE noteo.
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1/ 12— 12 —S3
BRICKWORK - REFRACTORY 

INSULATING FIREBRICK

BABCOCK & WILCOX . 4Y(IPCD)
INDUSTRIAL POWER GENERATION DIVISION 4Y22

The industrial boilers of Babcock & Wilcox may require insulating firebrick 
for the following applications:

1. Gas and Oil Fired Units - Ash Hoooer

The ash hoppers of a gas and oil fired units are lined with 2 layers 
of insulating firebrick (B&W K20 or equivalent) which, in turn, are 
covered with 1 layer of #1 Firebrick (B&W Firebrick PCE 31-32 or 
equivalent).

CONFIDENTIAL



hY(IPGD)
4Y22
2/12-12-83-

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

BRICKWORK - REFRACTORY 
INSULATING FIREBRICK
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INSULATING FIREBRICK

BABCOCK & WILCOX • 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y22

RECOMMENDED INITIAL CURING AND FIRING SCHEDULE OF INSULATION FIREBRICK

1 • Insulating Firebrick Structures:

to 13-1/2” thickness, 75°F per hour to operating temperature

above 13-1/2” thickness, 50°F per hour to operating temperature

or: 75°F per hour to 1200 F
Hold 8 hours at 1200 F 
75°F per hour to 1800 F 
Hold 8 hours at 1800 F 

■ 75 F per hour to operating temperature

Qt '

CONFIDENTIAL

}

2F18
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INSULATING CASTABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y23

Insulating castables may be used for special cases where insulating 
firebrick does not conform to the desired curvature or shape. In­
formation is supplied to assist anyone considering a special applica­
tion of these materials.

1. Kaolite 2200 HS & Kaolite 2200

Stoker extension (1K2542-3Y)
Protection for observation doors (4Y-6A-8U3) 
A.H. at tube ferrules

2. Cease Fire 2000 CONFIDENTIAL
Normally used for replacement of block insulation or castable.

RAPID FIRE TECHNOLOGY™

* - 2

RFT can be incorporated in a number of insulation castables. See ) *
4Y(IPGD)4Y26 for a brief description of RFT. Contact B&W Insulating 
Products Division for additional information.

See 4Y(IPGD)-4Y26 for recommended water additions, castable averages, 
and quantity of metal fibers (when used).
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INSULATING CASTABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y23

INSTRUCTIONS FOR USING B&W KAOLITE 2000-HS, KAOLITE 2200 & KAOLITE 2300-Ll

These materials are recommeaded for casting, gunning and plastering.

Highest strength, is obtained with refractory castables by using the least 
amount of mixing water which will allow thorough working of the material 
into place.

1 • Hand Rodding, Tamping and Casting
.CONFIDENTIAL

Best results will be obtained by using a mechanical mixer. VTben 
machine mixed (paddle typ mixer best suited) , add one-half recom­
mended amount of water to mixer before adding dry material.- Place 
contents of bag (40 lbs.) directly in mixer and add remaini-ng‘..wa'ter} 
immediately and mix 6 minutes. When hand mixed, contents of bag” ^ 
should be dry mixed on a clean dry surface before adding_water.
Place materail within 30 minutes after mixing. Forms may be re­
moved eight hours after placement.

Additional water will be required to achieve satisfactory consisten­
cies with shorter mixing times, and correspondingly lower strengths 
can be expected. No more than 12 U.S. quarts of clean water should 
be used under any conditions. Strengths will be reduced substantially 
if 13 U.S. quarts.:of mix water are used.

The following amount of clean water is recommended for this method 
of placement:

HAND RODDING, TAMPING 
AND CASTING:

INTERNAL VIBRATION:

2. Gunning

11.5 to 12 U.S. qts./bag (40 lbs.)

11.5 to 12 U.S. qts./bag (40 lbs.)

Follow regular approved methods. To reduce rebound .and dust, castable 
should be dampened uniformly with not more than 4 U.S. quarts of clean 
water per bag (40 lbs.) by machine mixing (paddle type mixer best 
suited) or by hand before placing in gun. Add required water at 
nozzle for effective placement. Suggested air pressure at nozzle 
should be 15 to 20 psi.

3. Plastering

Add sufficient amount of water for proper consistency. Follow recom­
mended mixing instructions.

Use watertight forms. When placing against porous surfaces, waterproof 
the surface.

For maximum strength, allow 24 hours curing in damper atmosphere be­
fore first heat up. Heat slowing the first time.
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INSULTING CASTABLES

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

AY(IPGD)
4Y23
5/1-212-83

INSTRUCTIONS FOR USING B&W KAOLITE 2200-HS (CONT’D)

3. Plastering

Add sufficient' amount of water for proper consistency. Follow '.recom­
mended mixing instructions.

Use watertight forms. When placing against porous surfaces, waterproof 
the surfaces.

4.

For maximum strength, allow 24 hours curing in damp atmosphere before 
first heat-up. Heat slowly the first time. __ __ _

CONFIDENTIAL
Caution

Store in warm, dry place. Keep freshly placed castable warm during 
cold weather.

For details on temperature requirements and on other questions related 
to placement, contact the B&W Insulating Products Division.

INSTRUCTIONS FOR USING B&W KAOLITE 2500-LI

B&W Kaolite 2500-LI is;a 2500°F, low iron, insulating castable recommended 
for casting, gunning and plastering.

Highest strength is obtained with refractory castables by using the least 
amount of mixing water which will allow thorough working of the material 
into place.

1. Hand Rodding, Tamping and Casting

Best results will be obtained by using a mechanical mixer such as a 
mortar mixer. When machine mixed (paddle type mixer best suited), 
add one-half recommended amount of water to mixer before adding dry 
material. Place contents of bag (50 lbs.) directly in mixer and add 
remaining water immediately and mix for 6 minutes. When hand mixed, 
contents of bag should be dry mixed on a clean dry surface before 
adding water. Place material within 30 minutes after mixing. Forms 
may be removed eight hours after placement.

Additional water will be required to achieve satisfactory consistencies 
with shorter mixing times, and correspondingly lower strengths can be 
expected. No more than 12 U.S. quarts of clean water should be used 
under any conditions. Strengths will be reduced substantially if 13 
U.S. quarts of mix water are used.
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INSULATING CASTABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y23

INSTRUCTIONS FOR USING B&W KAOLITE 2500-HS (CONT'D)

1 - Hand Rodding, Tamping and Casting

Best results will be obtained by using a mechanical mixer such as a 
mprtar mixer. When machine mixed (paddle type mixer best suited), 
add one-half recommended amount of water to mixer before adding dry 
material. Place contents of bag (75 lbs.) directly in mixer and add 
remaining water immediately and mix for 6 minutes. When hand mixed, 
contents of bag should be dry mixed on a clean dry surface before 
adding water. Place material within 30 minutes after mixing. Forms 
may be removed eight hours after placement.

Additional water will be required to achieve satisfactory consistencies 
with shorter mixing times, and correspondingly lower strengths can be 
expected. No more than 14 U.S. quarts of clean water should be used 
under any conditions. Strengths will be reduced substantially if 15 
U.S. quarts of mix water are used.

The following amount of clean water is recommended for this method of 
placement:

V • HAND RODDING, TAMPING AND
CASTING: 13 to 14 U.S. qts./bag (75 lbs.)

INTERNAL VIBRATION: 13 to 14 U.S. qts./bag (75 lbs.)

2. Gunning

3.

Follow regular approved methods. To reduce rebound and dust, the 
castable should be dampened uniformly with not more than 3 U.S. 
quarts of clean water per bag (75 lbs.) by machine mixing (paddle 
type mixter best suited) or by hand before placing in gun. Add 
required water at nozzle for effective placement. Suggested air 
pressure should be 15 to 20 psi.

Plastering CONFIDENTIAL
Add sufficient amount of water for proper consistency. Follow recom­
mended mixing instructions.

Use watertight forms. When placing against porous surfaces, waterproof 
the surfaces.

For maximum strength, allow 24 hours curing in a damper atmospher be­
fore the first heat up. Heat slowly the first time.
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INSULATING CASTABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y23

INSTRUCTIONS FOR USING B&W KAOLITE 2800 (CONT'D)

3. Plastering

CONFIDENTIAL

Add sufficient amount of water for proper consistency. Follow recom­
mended mixing instructions.

Use watertight forms. When placing against porous surfaces, waterproof 
the surfaces.

For maximum strength, allow 24 hours curing in damp atmospher before 
first heat up. Heat slowly the first time.

4. Caution

Store in warm, dry place. Keep freshly placed castable warm during 
cold weather.

For details on temperature requirements and on other qeustions related 
to placement, contact the B&W Insulating Products Division.

INSTRUCTIONS FOR USING B&W KAOLITE 3300

B&W Kaolite 3300 is recommended for casting and plastering only. It is 
not recommended for gunning.

Highest strength is obtained with refractory castables by using the least 
amount of mixing water which will allow thorough working of the material 
into place.

1. Hand Rodding and Tamping

Best results will be obtained by using a mechanical mixer such as a 
.i. ; ;n)Qvrtar mixer. When machine mixed (paddle type mixer best suited), 

add one-half recommended amount of water to mixer before adding dry 
material. Place contents of bag directly in mixer and add remaining 
water immediately and mix for 3 minutes. When hand mixed, contents 
of bag should be dry mixed on a clean dry surface before adding water. 
Place material within 30 minutes after mixing. Forms may be removed 
eight hours after placing.

Additional water will be required to achieve satisfactory consistencies 
with shorter mixing times, and correspondingly lower strengths can be 
expected. No more than 5 U.S. quarts of water should be used under 
any conditions. Strengths will be reduced substantially if 6 U.S. 
quarts of mix water are used.
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INSULATING CASTABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y23

B&W CEASE-FIRE 2000 (CONT'D) 

Chemical Analysis

Alumina Al2°3 31.0
Silica Si3.3 31.0
Ferric Oxide Fe263 0.8
Titanium Oxide Ti§ 3 1.2
Magnesium Oxide MgO^ 0.2
Calcium Oxide CaO 11.0
Alkalies, As Na 08K 0 0.1
Phosphorous Pentaoxide P S 2 14.7
Loss in Ignition L70:I. 10.0

Average Foam Characteristics

Rise Time, Seconds 
Set Time, Seconds 
Volumetric Expandion, %

30 . 90 .CONFIDENTIAL
30 - 120 
125 - 150

B&W Cease Fire 2000 is a unique two component inorganic refractory foam 
that permits repair or replacement of backup insulation while a unit is 
still operating, thus reducing downtime and saving energy. In one of the 
components a dry powder is mixed with water to form a slurry mixture which 
when mixed with mild phosphoric acid reacts and forms an insulation inor­
ganic .foam..

; ' .. • /. •V's
The foam rise time is 30 to 90 seconds, and sets between 30 and 120 
seconds, while expanding to more than twice its original volume. There 
is no need to allow for drying or curing time. Should forms be required, 
they can be removed almost immediately because Cease Fire sets so quickly.

The structure of Cease Fire results in low thermal conductivity. And 
its inherent semi-resilience lets it "give” as temperature fluctuate, 
instead of cracking.

It is pumped from a specially designed placing maching through nipples 
located on the furnace casing, filling all cavities.

Although Cease Fire was introduced for replacement of damaged refractory 
or insulation, it can also be used on new units in hard to get at areas 
which require an insulating protection.

TM
B&W CEASE-FIRE FAST AIDE KIT

The Cease-Fire Fast Aide Kit is a quick fix inorganic foam designed for 
small industrial hot spot repa.ir. The Cease-Fire Fast Aide Kit is a two 
component product consisting of enough material to place approximately 1.3 
cubic feet of Cease-Fire 2000. The product comes packaged in 6 gallon
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BRICKWORK ' REFRACTORY 
INSULATING CASTABLES

B&W CEASE-FIRETM
FAST AIDE KIT (CONT’D)

mortar drums, the two components are first removed from the drum which 
then acts as the mixing vessel. Water is added to the appropriate level 
and then the dry component is mixed to form a slurry. The second com­
ponent, 75% phosphoric acid, is packaged in a one gallon cube.

The components are then automatically metered in the appropriate ratios 
through a specially designed peristaltic pump, the Cease-Fire Fast Aide 
Pump. This pump weights only 42 pounds allowing for easy transport from 
location to location. The Cease-Fire Fast Aide Pump comes with a standard 
"hand crank" drive. An optional bolt on motor assembly is also available. 
This pump is capable-of delivering up to 1/2 gallon of foam per minute.
A mixing blade suitable for use with an electric drill as well as all 
hoses and nozzles come complete with the Fast Aide Pump. The Cease-Fire 
Fast.Aide Pumpjis sold as a separate item which is capable of delivering 
several of the Fast Aide Kits.

The Cease-Fire Fast Aide System is designed for those jobs where material 
requirements are low and it becomes cost prohibitive to bring in a con­
tractor or dealer with larger scale placement capabilities. Areas such 
as burner block repair, door leaks, or other small hot spots in industrial 
furnaces are ideal for the Fast Aide.Kit. This produce fits best the jobs 
in 1 to 30 cubic foot range.
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BRICKWORK - REFRACTORY 
MORTARS

AVERAGE PROPERTIES OF MORTARS

Mortars are used to bond firebrick into

An acceptable mortar for boilers is B&W

Recommended Use Limit, °F

Quantities Required
Lbs. per 1000 Brick
Lbs. Required to Brush Coat 100 Sq

Type of Brick

Refractoriness, ASTM C-199
Fired (3 3200°F instead of the 
2910°F specified, 5 hrs., soak

Modulus of Rupture, psi (ASTM C-198) 
Using B&W Ailraul Brick

Dried <5 230°F
Fired (& 1000°F, 5 hrs.
Fired $ 2000°F, 5 hrs..

Resistance to Slag Attack 
(USS ARL 1 S 64)

Typical Chemical Analysis, % (Fired Basi

A! 0 : 70.8
SiO ■3

o 23.4
Fe 0 •
TiS/

1.7
3.0

Alkalies 1.1

place or to patch. 

Mulset-F (wet & dry) . 

3200

180 - 350 
Ft. 20 - 22

Heavy Firebrick

No fusion, bloating, or 
cracking

+• 1000 psi
at all temperatures
up to 3200°F

Excellent

)

CONFIDENTIAL

Data are average results of control tests conducted under standard pro­
cedures artd are subject to normal variations. Results should not be 
used for specification purposes.

AVERAGE PROPERTIES OF B&W MULSET-F MORTARS (WET & DRY)

B&W MULSET-F MORTAR is an airsetting mortar mix designed for use at tem­
peratures up to 3200°F. It has, in addition to this unusually high use 
limit, excellent troweling charcteristics, exhibiting a ’'buttery'* work­
ability. Even at consistencies considered to be at the upper limit for 
troweling, it will not drip or run off until the trowel is turned. De­
spite this characteristic, however, Mulset-F spreads easily with a 
minimum of loss due to run down the side of the brick. Cleaning up, or 
pointing time, is thus minimized.
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BRICKWORK - REFRACTORY 
MORTARS

AVERAGE PROPERTIES OF B&W MULSET-F MORTARS (WET & DRY) (CONT'D) ''

Mulset-F has shown superior resistence to attack by slag (U.S. Steel Tests) 
ranking above all competitive mortars tested in this respect.

Mulset-F Mortar (Wet) is furnished at a consistence suitable for troweling. 
Additional water, to give a dipping consistency, can be easily worked into 
the mortar.

Mulset-F Mortar (Dry) is supplied in bags for those who prefer the material 
in this form. The desired consistency can be attained by hand or machine 
mixing with clean water. It is not necessary to use hot or heated water 
for this purpose, and strength properties are developed without the neces­
sity of having the tempered mortar stand over-night before using.

B&W SMOOTHSET MORTAR (WET & DRY)

This mortar is recommended for field mortaring of insulating firebrick 
suspended roofs because the very nature of this operation calls for a 
material which will be workable for several minutes after it is buttered 
on the side of the brick. Actual observation of a number of field in­
stallations, both with B&W Air-Set Mortar and with B&W Smoothset Mortar, 
has indicated that the Smoothset is definitely superior to the Air-Set 
from the standpoint of permitting an easier and better job to be per­
formed.
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PLASTIC MOLDABLES

BABCOCK & WILCOX 4Y(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 4Y25

PREFERRED PLASTIC MOLDABLES*

B&W Kromalox P (rammed)
B&W Plastic Chrome Ore (rammed)
Kaiser Kromight Gun (gunned)

APPLICATION OF PLASTIC MOLDABLES

B&W Kromalox P - General patching material
- Chemical recovery boiler walls and floor 
* Water cooled burner throat
- Industrial and marine boiler studded tube walls

B&W Plastic Chrome Ore - Water cooled burner throat
- General patching material

Kaiser Kromight Gun - Chemical recovery boiler walls & floor

-'ACCEPTABLE REPLACEMENT:

3000° 60% Alumina plastic (air setting)
- H-W Apache plastic CS (Harbison Walker)
- Plibrico 60' AB (Plibrico)
- Mono-60 Airset (Kaiser Refractories)
- Pyramid 60 (Interface Corporation)

Diamond Shamrock (Didier-Taylor) 
Jade Plastic (A. P. Green)

CONFIDENTIAL

B&W KROMALOX P

3200°F Chrome alumina phosphate bonded plastic

o
Recommended Use Limit 3200 F
Lbs. required to place one cu. ft. 
Density, Lb/cu. ft. (fired 2700°F)

Condition
(Treatment)

Fired 5 Hours @ 600°F
@ 1000°F 
@ 1800°F 
@ 2400°F 
@ 2700°F

175
160

Module of Permanent Linear
Rupture, Psi Change, %

(ASTM C268-70) (ASTM C269

1480 - 2160 + 0.3
2240 - 3360 + 0.5
2640 - 3960 + 0.7
3280 - 4920 + 0.9
3840 - 5760 + 1.2
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BRICKWORK - REFRACTORIES 
PLASTIC MOLDABLES

B&W KROMALOX P (CONT'D)

Chemical Analysis, % (Fired Basis) Abrasion Loss, C.C.'s
(ASTM C 573-70) (ASTM C 704) 5.5 - 7.0

Alumina Al-0- 83.4
Chrome Oxide „ 2^3

Cr^0„ 9.8
Silica Si6 3 2.3
Ferric Oxide Fe2§3 0.3

Phosphorous
Penta-Oxide P,0 3.7
Alkalies, as n!2§ 0.5 CONFIDENTIAL
1. Instructions for Using:

B&W Kromalox P is a high alumina refractory plastic combined with 
high purity chrome oxide. Kromalox P is designed for areas of ex­
cessive erosion and slag attach in the high temperature areas of 
cyclone fired boilers and chemical recovery boilers.

2. Application:

B&W Kromalox P is suitable for pneumatic ram placement. The ideal 
temperature range to place Kromalox P is above 70 F with ventilation 
for moisture removal. Store in a cool, dry location. Keep from 
freezing. Storage over 6 months is not recommended in order to 
maintain optimum workability characteristics.

3. Warning:

B&W Kromalox P contains polyphosphoric acid which can cause irritation 
to skin and severe burns to the eyes upon contact. Avoid direct con­
tact with skin and eyes. If the content does come in contact with the 
skin or eyes, flush with water for 15 minutes and consult a physician 
for eye care at once.

4. Heat Up Rate:

For specific heat up rate or additional information consult B&W In­
sulating Products Division.

AVERAGE PROPERTIES OF B&W PLASTIC CHROME ORE

Recommended Use Limit, °F 3200
Bulk Density (Rammed)

Lbs./Cu. Ft. 205 - 210
Water Content, % 7
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BRICKWORK - REFRACTORY 
PLASTIC MOLDABLES

AVERAGE PROPERTIES OF B&W PLASTIC CHROME ORE (CONT’D)

Modulus of Rupture, PSI
Fired 5 Hours @ 1SOOF 

2500F
Permanent Linear Shrinkage, % 

After Firing @ 1500F 
2550F

708
1600

1.1
1.5 CONFIDENTIAL

1. Composition

B&W Plastic Chrome Ore is composed primarily of high grade refractory 
chrome ore which is especially selected for its outstanding chemical 
stability and refractory properties. During processing, certain addi­
tions are made to the chrome ore to provide the proper workability and 
plasticity required for good ramming properties and maximum density. 
The additions also impart a high air-setting strength and provide 
strong heat-setting ability. Proper installation is essential in 
order to obtain best service results.

2. Packaging

B&W Plastic Chrome Ore is shipped in either 100 pound or 200 pund 
airtight steel drums to preserve the plasticity which is developed 
during manufacture.

3. Setting Characteristics

B&W Plastic Chrome Ore contains air-setting bonds that function as 
the product is dried. These bonds retain their strength throughout 
;th$ .vlpwer temperature range until ceramic bonds being to form.

B&W Plastic Chrome Ore develops strong ceramic bonds at temperatures 
above 2400°F. These ceramic bonds give B&W Plastic Chrome Ore a 
strong monolithic structure which is permanently retained through 
all subsequent temperature fluctuations.

4 . Shrinkage and Expansion

B&W Plastic Chrome Ore shrinks during drying and expands during firing 
The drying shrinkage and firing expansion compensate each other making 
it unnecessary to provide expansion joints during installation. This 
feature of the Plastic Chrome Ore makes possible the installation of 
large or small areas which will retain truly monolithic surfaces.

5. Slag Resistance

B&W Plastic Chrome Ore, which is properly installed and burned-in, 
is highly impervious to slag penetration and erosion. Its chemically 
neutral character retards reaction with all types of acid or basic 
slags under oxidizing or reducing conditions.
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PLASTIC MOLDABLES

o
AVERAGE PROPERTIES OF B&W PLASTIC CHROME ORE (CONT'D) 

15- Furnace Walls of Stud Tube Construction (Cont’d) CONFIDENTIAL
the Plastic Chrome Ore be applied in such a way as to grip the studs 
and tubes tightly and also that it is thoroughly bonded together.
This means that the material must be densely packed down between and 
behind the tubes. After B&W Plastic Chrome Ore is applied, the vent­
ing may be done with a stiff wire brush. It is to be noted that the 
ends of the studs are visible when the job is completed.

16. Patching

Floors should preferably be allowed to wear thin and be replaced al- 
togther. However, should a floor of sufficient original depth wear 
down, it may be rebuilt it if is possible to add 3’* to 4" of material 
to the entire surface. All slag and spalled or cracked portions 
should be cut away and removed to a point where the material is in 
sound condition. Before installing a patch, a coating of a chrome 
bonding mortar with good air setting qualities should be applied to 
the old Plastic Chrome Ore.

. AVERAGE PROPERTIES OF K/R (EX B&W) - KROMIGHT-GUN (TEMPERATURE LIMITE 3100°F)

Kromight-Gun is a dry plastic similar to Plastic Chrome Ore in its air 
setting properties. Its chemical composition is chromium oxide. It is 
black in color and has sodium silicate additive for air-setting. Kromight- 
Gun is especially designed to cover irregular surfaces. In most instances 
it will be used in place of Plastic Chrome Ore on furnace walls, screens, 
floors, seals, and cyclones. Its adhesive power is not quite as great as 
that of Plastic Chrome Ore when hand applied. However, when properly mixed 
with the correct amount of water, it may be pounded into place with the 
same application rules as with Plastic Chrome Ore. It also permits sub­
stantially reduced installation costs.

1. Instructions for Using Kromight-Gun

Kromight-Gun is normally applied by means of a gun or by slap trowel­
ling in a manner similar to a castable. When gunning this material, 
it should be placed with as much water as the material will absorb 
without slumping with the use of an extended vater-Kromight-Gun mix­
ing period as provided by the 1-1/4" nominal pipe extension detailed 
on B&W drawing RR4146. This way severe dusting problems will be 
avoided. Also, for a slap trowelling mixture, it is desirable to 
have it on the wet side rather than the dry side.
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PLASTIC MOLDABLES
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AVERAGE PROPERTIES OF K/R (EX B&V) - KROMIGHT-GUN (TEMPERATURE LIMIT 
3100F) (CONT'D)

1- Instructions for Using Kromight-Gun (Cont'd) CONFIDENTIAL
A furnace lined with Kromight-Gun must be protected before firing as 
follows:

K/R Kromight-Gun will air set and the top surface will dry in a com­
paratively short time after installation but the portion beneath the 
surface will remain plastic for quite some time. Under normal condi­
tions the material should crust up and be relatively firm in 12 hours; 
however, it is not unusual to take longer. Walking or resting tools, 
ladders, etc., on the dried surface while in this condition will pro­
duce cracks and depressions in the upper surface which will permit 
slag penetration, shorten the life of the installation, and close off 
the vent holes causing the surface to peel upon heating. Even placing 
boards on the floor will not protect it if traffic over the floor is 
permitted before it has deeply air set.

Firing a furnace with a Kromight-Gun lining should be as follows:

Provided that a refractory has been thorough vented, the best instal­
lation will result if heat is applied immediately upon completion. 
Since on most jobs this is impossible and the refractory is allowed 
to stand for a considerable length of time, shrinkage cracks will 
develop. If these cracks are large (over 1/8"), it is necessary to 
fill them before applying heat with a chrome bonding mortar having 
good air-setting qualities. Smaller cracks (under 1/8") may be 
neglected since they will close up when heat is applied.

The furnace temperature should not be increased too rapidly. If the 
moisture in the refractory changes into steam too rapidly, it will not 
be able to escape through the vent holes quickly enough, resulting in 
a blistered or bloated surface. For the average furnace, the refrac­
tory should be thoroughly dried out if the temperature is brough up to 
about 500F and held there for 6 to 8 hours and then raised to about 
1200F and held there for 3 to 4 hours. After drying out by the above 
procedure the refractory must be "burned-in" at the final operating 
temperature of the furnace.

The period of the "burning-in" process should be a minimum of 5 hours. 
The Kromight-Gun cannot be overfired by increasing the "burning-in" 
temperature. Actually the structure of the refractory is improved 
if "burned-in" at temperatures somewhat above the maximum operating 
temperature of the furnace provided other components and material in 
the boiler will permit this overfiring.
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AVERAGE PROPERTIES OF K/R (EX B&W) - KROMIGHT-GUN (TEMPERATURE LIMIT
3100°F) (CONT’D)

2. '• Gunning

Follow regular approved methods. To reduce rebound and dust, castable 
may be dampened uniformly with not more than 1/2 quart of water per 
bag by hand or machine mixing before placing in gun. Add required 
water at nozzle for effective placement.

3. Patching or Slap Trowelling

Add approximately 3 U.S. quarts of water per 100 lbs. A machine mixer 
should be used, mixing only enough material for work immediately at 
hand.

This is an air setting material.

When applying by hand, avoid slicked surface. Stipple with stiff wire 
brush to leave rough surface.

CAUTION

.CONFIDENTIAL
Store only in dry place.

During cold weather, keep installed material from freezing until 
thoroughly dried out.
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Refractory castables are used on industrial boilers to serve as a seal 
where gas flow is not desired or to serve as an insulator where high 
heat absorption may overheat metals. The following areas may require 
refractories as noted:

1. Kaocrete B Behind flat stud tube walls (4Y-2R01)
Thermal barriers on flat stud tube wall or membrane 
walls (4Y-2R03) (4Y-6A-3Y1)
Seal between roof and S.H. tubes (4Y-2R06)
Burner seals (4Y-5R) (4Y-5R-4Y2)
Access doors (4Y-6A-8U3)
Vestibule seals
Furnace arch seals (4Y-2R03)
Seal between furnace S.W. and roof (1J21-3Y)
Wall boxes - access doors - soot blowers (4Y-6A-8U) 
(4Y-6A-8U3) (4Y-6A-12R1)

2. Kaocrete D 
(Trowelled 

or
casting)

Ash hopper lining (4Y-11U) (Also see 4Y-4Y21, Page 1)
Penthouse roof seals
Furnace roof seals
Stoker front (1K2542-3-3Y)

3. Kaocrete HS - Ash hopper lining (4Y-11U) (Also see 4Y-4Y21, Page 1) 
(Gunned or - Furnace roof seals 
casting) - Stack lining (low acid) (4Y-13R)

- Flue and duct lining (4Y-11R)

4. Kaocast - Burner throat in refractory wall

TM
RAPID FIRE TECHNOLOGY

CONFIDENTIAL

Allows refractory castables to be heated safely from the cured state to 
operating temperatures without the risk of explosive spalling. This 
allows boilers to be brought on line much quicker.

RFT is available in most B&W dense castables and a number of insulating 
castable for both casting and gunning, and is installed as ordinary cast­
ables. Those formulated for casting normally have a slightly lower placed 
density than that or ordinary castables, while the density of those for 
gunning is slightly higher. RFT has a maximum temperature of 3300 F.

Contact B&W Insulating Products Division for additional information.
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BRICKWORK - REFRACTORY 
CASTABLES
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B&W KAOCRETE B

B&W Kaocrete B is a 2300°F castable suitable for casting, gunning or 
plastering.

1• Instructions for Using Casting

Highest strength is obtained with castable refractory by using the 
-least amount of clean mixing water which will allow thorough working 
of material into place with a vibrator or by rodding. A,mechanical 
mixer is required for proper placement (paddle type mortar mixer best 
suited). After adding the recommended amount of water to achieve a 
ball-d.n-h.and consistency, mix for 3 minutes. Place material within 
30 minutes after mixing.

2. Gunning CONFIDENTIAL
Use suitable gunite equipment. To reduce rebound and dust, material 
should be predampened uniformly with approximately 2 U.S. quarts of 
clean water per 100# bag in a mechanical mixer before plaing into gun. 
Add required water at nozzle for effective placement.

3. Precautions

Use watertight forms. Waterproof porous surfaces.

For maximum strength, cure 24 hours under damp conditions before 
initial heat-up. Keep freshly placed castable warm during cold 
weather, ideally between 70 F and 80 F.

TM
For standard castables, heat slowly the first time. RFT castables 
can be heated initially at much faster rates than standard castables. 
Consult B&W Insulating Products Division for any specific heat-up 
schedule. Store bagged castables in a warm, dry place.

B&W KAOCRETE D

B&W Kaocrete D is a 2500°F castable suitable for casting only.

1. Instructions for Using Casting

Highest strength is obtained with castable refractory by using the 
least amount of clean mixing water which will allow thorough working 
of material into place with a vibrator or by rodding. A mechanical 
mixer is required for proper placement (paddle type mortar mixer best 
suited). After adding the.recommended amount of water to achieve a 
ball-in-hand consistency, mix for 3 minutes. Place material within 
30 minutes after mixing.
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BRICKWORK - REFRACTORY 
CASTABLES

B&W KAOCRETE D (CONT'D)

2. Other

Material can be rammed into place by adding a sufficient amount of 
water for proper consistency.

3. Precautions

Use watertight forms. Waterproof porous surfaces CONFIDENTIAL
For maximum strength, cure 24 hours under damp conditions before 
initial heat-up. Keep freshly placed castable warm during cold 
weather, ideally between 70 F and 80 F.

TM
For standard castables, heat slowly the first time. RFT castables 
can be heated -initially 'at much faster rates than standard castables. 
Consult B&W Insulating Products Division for any specific heat-up 
schedule. Store bagged castables in a warm, dry place.

B&W KAOCRETE HS

B&W Kaocrete HS is 2600°F castable suitable for casting and gunning

1. Instructions for Using Casting

Highest strength is obtained with castable refractory by using the 
least amount of clean mixing water which will allow thorough working 
of material into place with a vibrator or by rodding. A mechanical 
mixer is required for proper placement (paddle type mortar mixer best 
suited). After adding the recommended amount of water to achieve a 
ball-in-hand consistency, mix for 3 minutes. Place material within 30 
minutes after mixing.

2. Gunning

Use suitable gunite equipment. To reduce rebound and dust, material 
should be predampened uniformly with approximately 1 U.S. quart of 
clean water per 100# bag in a mechanical mixer before placing into 
gun. Add required water at nozzle for effective placement.

3. Other

Material can be rammed or plastered into place by adding a sufficient 
amount of water for proper consistency.
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B&W KAOCRJETE HS (CONT’D)

4. Precautions CONFIDENTIAL
Use watertight forms. Waterproof porous surfaces.

For maximum strength, cure 24 hours under damp conditions before 
initial beat-up. Keep freshly placed castable warm during cold 
weather, ideally between 70°F and 80°F.

TMFor standard castables, heat slowly the first time. RFT 4 castables 
can be heated initially at much faster rates than standard castables. 
Consult B&W Insulating Products Division for any specific heat-up 
schedule. Store bagged castables in a warm, dry place.

B&W KAOCAST

B&W Kaocast is a 3000°F castable suitable for casting and gunning.

1• Instructions for Using Casting

Highest strength is obtained with castable refractory by using the 
least amount of clean mixing water which will allow thorough working 
of material into place with a vibrator or by rodding. A mechanical 
mixer is required for proper placement (paddle type mortar mixer best 
suited). After adding the recommended amount of water to achieve a 
ball-in-hand consistency, mix for 3 minutes. Place material within 
30 minutes after mixing.

2. Gunning

Use suitable gunite equipment. To reduce rebound and dust, material 
should be predampened uniformly with approximately 1 U.S. quart of 
clean water per 100# bag in a mechanical mixer before placing into 
gun. Add required water at nozzle for effective placement.

3. Other

Material can be rammed into place by adding a sufficient amount of 
water for proper consistency.

4. Precautions

Use watertight forms. Waterproof porous surfaces.
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B&W KA'OGUN - BF (CONT'D)

4. Curing - For maximum strength, material should be cured for
18 - 24 hours in a damp atmosphere.

5. Heating - Heat slowing the first time.

6. Caution

Store in warm, dry place.

During cold weather keep wet castable warm.

CONFIDENTIAL

FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES

This Product Information Sheet has been prepared in order to cover in one 
place for ready reference the majority of information affecting the proper 
use of castable refractories.

Failure to .understand some of the fundamental facts about castable re­
fractories has led to installations in which the material has failed to 
perform as expected because basic considerations were ignored or violated.

Those factors which are; considered to be of prime importance are covered 
in this Product Information Sheet.

1. Water Content

Of all the variable factors involved in the placement of castables, 
proper control of water content with prompt thorough working into 
place is probably of greatest importance. Appendix A gives recom­
mended water additions for our complete line of castables.

•2. Forms

Watertight forms, suitably braced, should be used whenever it is de­
sired to contain the refractory castable until it take its hydrualic 
set. Either metal or wood may be used for the forms. The forms 
should be lubricated with a form-oil developed for use with wood or 
metal forms.

Because of ease of installation it is suggested that sectionalized 
forms be used of type which will permit the height to be built up 
in successive convenient increments as the work proceeds.

Particular care should be taken during the placement behind forms to 
insure that all irregular sections or corners are completely filled, 
by adding all fresh material from one side of an obstacle and working 
under and around it the tendency towards forming air pockets under 
the obstacle is reduced.
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CONFIDENTIAL
FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES (CONT’D)

3. Anchors and Reinforcement.

Various methods and arrangements of anchors are used with castable 
constructions. These may consist of fired refractory anchor tile, 
various designs of straight or bent studs and rods and internal re­
inforcing such as chickenwire, woven wire mesh or metal fibers.

Fired refractory anchor tile should be held firmly in place during 
placement of the castable refractory. This may be done by means of 
wooden wedges or by clamping the holders to the tile with a light 
hammer blow. Anchor tiles are placed vertically with castables to 
minimize the tendency towards air pocket formation under the tile.

When metallic anchors are used they should be coated with a high melt 
roofing asphalt or paraffin. The purpose of this coating is to pre­
vent bonding of the castable to the metal anchor and to provide a 
space for differential expansion since the coating will volatize or 
melt when the anchors get hot. If a coating material is not avail­
able the metal anchors may be wrapped with a few turns of oiled paper, 
waterproof paper, polyethylene sheets or a cellophane type tape. It 
is particularly important to coat the ends of the anchors to provide 
expansion space.

Studs on boiler tubes should not be coated in this manner.

The use of internal metallic reinforcing such as expanded metal lath 
and welded wire road mesh is often undesirable. There is no cooling 
of this reinforcing material and it achieves the same temperature as 
the surrounding castable. Since the expansion coefficient of the 
metal is normally at least twice, and in case of stainless steels, 
perhaps four times as great as that of the castable its expansion 
builds up stresses which tend to form cleavage planes. As the ser­
vice temperature increases the differential expansion becomes greater. 
A perferred method is to carry anchors from the furnace casing (or 
equivalent) into the castable. The castable is then tied to a 
metallic surface exposed to cooling air having a total expansion 
comparable to that of the main portion of the castable itself. If 
an internal mesh is required for a specific reason, such as a thin 
duct or stack lining, chickenwire or woven wire mesh is recommended 
with a 1-1/2 inch - 2 inch mesh of approximately 18 gauge. Such a 
mesh is so formed that it is not able to exert the same type of 
positive expansion stresses as expanded metal lath or welded road 
mesh and therefore does not have a pronounced tendency to form a 
cleavage plane. When metal fibers are used refer to Appendix E.
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FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES (CONT'D)

done in a wheelbarrow or on a clean flat surface. The dry cast- 
able should first be dry mixed before water is added to overcome 
the effects of segregation which may have taken place in handling 
and storage. After thoroughly dry mixing the water should be 
slowly added and the material should be mixed sufficiently to 
obtain a uniform consistency.

Required water quantities for the various B&W castables are 
printed on the bags. Some variation may be observed from batch 
to batch because of variations in fineness. This affects total 
surface which in turn affects total water requirements. A good 
guide to follow is the "ball in hand" test. Make a small ball 
of castable and toss it 12 inches into the air several times, 
catching it on the flat, palm of the hand. It if breaks apart 
when it hits the palm, it is too dry. It if flattens out it 
is too wet for a dense castable but satisfactory for an insu­
lating castable. It if flows between the fingers it is too 
wet for either. For a dense castable the ball should retain 
its size and approximate shape.

To avoid affecting the set and strength of the castable use 
clean potable water.

Mixing should be from 3 to 6 minutes after all water is added. 
Longer mixing tends to speed up setting and reduce the final 
strength. Mixing insulating castables for 6 minutes yields 
the best consistency for casting and the best strengths.

Under normal temperature conditions water temperature should be 
on the order of 60 F to 70 F. For cold weather precautions see 
the TEMPERATURE SECTION.

Do not mix more material than can be placed in 20 minutes. In 
hot weather it should be placed in 10 minutes. Longer delays 
result in reduced strength of the castable. If longer working 
times are required check your local B&W representatives for 
suitable retarders..

Do not resume mixing action after it has once been stopped.
This adversely affects strength.

4. Mixing

4.4 Hand Mixing (Cont'd)

y 4.5 General
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5.; /; - Casting

All the castable should be thoroughly worked into place and internal 
air bubbles removed by rodding.

5.1 Casting by Vibrating Means .CONFIDENTIAL
An effective method of placement is by vibrating, either internal 
or external. The action of vibration sets the particles of the 
fresh castable in motion reducing friction between the particles 
and thus giving the mixture the mobile qualities of a thick fluid 
which flows easily into place. The vibratory action permits 
placement of a thick heavy mixture which is not practical with 
hand placement and rodding. It insures filling of all irregu­
larities, corners and voids.

5.1.1 Internal Vibrating

The efficiency of an internal vibrator is a function 
of diameter and vibrating speed. They may be obtained 
in^sizes from 1 inch up. For the smallest size the 
speed should be 12,000 - 15,000 VPM. For a 2-3/4 inch 
vibrator the speed should be a minimum of 9000 VPM. 
Intermediate sizes should have proportionate speeds.
A vibrator cannot be considered satisfactory which 
will not efficiently place a castable with the re­
commended water contents.

A vibrator with a 1-3/4 inch diameter is the most common 
size used for placing 3-4 tons an hour. A 2-3/4 inch 
diameter vibrator will about double this rate where 
sections are 6 inches or more thick.

When vibrating around cores, anchors or other obstruc­
tions add all fresh material from one side and vibrate 
the castable under and around the obstacle to avoid air 
pockets.

Continue virbrating until the mass has settled into 
place and the surface gives an appearance of "wetness". 
If water collects on surface reduce the amount of water.

An internal vibrator should be moved about 1-2 inches 
per second.’ When removed from the mass the speed 
should be reduced to avoid formation of holes. Vibra­
tion should not be continued longer than necessary.

4YCIPGD)
4Y26
11/12-12-83
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^ CONFIDENTIAL
5.1.2 External Vibrating

External vibration will produce the benefits of internal 
'.vibration. The simplest method is to tap the outside 

of the form with a hammer. The efficiency is improved 
by an external vibrator. External vibration can be 
improvised by using a chipping hammer, air rammer to 

..any pneumatic tool which produces a vibrating action.
Merely place the tool against the outside form and 
move the tool to get a uniform setting. To get rid 
of air bubbles, augment with internal rodding parti­
cularly along the forms.

6. Placement by Pneumatic Methods

Applying castables by means of pneumatic guns is widely practiced.

This method offers particular advantages when it is necessary to 
handle large quantities of material through a small access area.
In an ash hopper, for example, the physical problem of handling 
the castable through small doors poses many problems under con­
ventional mixing techniques and can be expensive in terms of 
manpower. If a gun is used for material can be charged at a con­
venient location a hundred feet or more from the point of place­
ment and carried there through a hose by air pressure.

Pneumatic placement guns are generally classed as a dry run or a 
wet gun depending upon the manner in which water is added to the 
dry castable.

6.1 Dry Gun

The dry gun operates on the principle of pressure forcing the 
dry material from the charging chamber through a hose to the 
point of placement. Water is added at the discharge nozzle.

Prewetting of castables is recommended to reduce rebound losses 
and dusting. Instructions for suitable amounts of water for pre­
wetting are shown on the bags of B&W castable refractories.

Experience has shown that dense.castables are best placed using 
a nozzle pressure of 25 - 40 psi. Insulating castables should 
be placed at 20 - 30 psi.
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FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES (CONT'D)

6. Placement by Pneumatic Methods (Cont'd)

6.1 Dry Gun (Cont'd)

The water pressure at the no22le should be about 10 psi higher 
than the air pressure. Allow a pressure drop between chamber 
and nozzle at 5 psi for each 50 foot length of material hose 
and an additional 5 psi for every 50 foot elevation of the 
nozzle above the machine.

'Also see Item 9, (Hand Rodding).

6.2 Wet Gun
CONFIDENTIAL

These guns mix the castable in the charging chamber to the de­
sired consistency. The wet mix is then forced through the 
material hose by air pressure. An additional jet of air is 
introduced at the nozzle to impart greater velocity to the 
wet castable.

Wet type cement guns may also be used for mixing and transport­
ing castable with the placement behind forms accomplished by 
conventional methods.

Also see Item 9, (Hand Rodding).

7. Ramming

Castable refractories may also be rammed effectively. Under such 
circumstances less water is used than for the other means described. 
The amount required is printed on the bags of the various B&W cast­
ables. Ramming should be accomplished by means of pneumatic ramming 
tools.

To reduce the tendency towards laminations a ramming head not over 
2 inches in diameter should be used. Equally suitable are rectangu­
lar heads of not more than 4 square inches impact surface with a 
rough face. The action of such a head produces a rough surface 
when ramming the castable into place. Fresh material then has some­
thing to which it can knit without forming a smooth cleavage plane.
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8. Slap Trowelling CONFIDENTIAL
This method is particularly effective for thin lining or for places 
not readily accessible for ramming or gun application. It does not 
result in high rebound losses usually associated with the use of a 
gun. For this reason this method is preferred by some contractors 
over the use of a gun. When applying a castable in this manner small 
portions are picked up on the trowel and are then thrown against the 
surface being covered. Excess amounts are trimmend immediately.

The amount of water required for mixing a castable to a consistency 
suitable for slap trowelling is best determined on the job.

9. Hand Rodding

Probably the majority of small and medium sized installations are 
made without special vibrating or pneumatic equipment. Under such 
circumstances it is necessary to thoroughly work the material into 
place by hand whether it is a flat surface or vertical surface be­
hind forms.

The water contents should be as specified in 4Y-4Y24. After the 
wet castable is placed in position, it should be rodded or tamped 
into place. Tools for such purpose may be any suitable implement.
The foregoing will work well with a mixture which has fairly free 
flowing characteristics. For a stiff mix, it is necessary to use 
a tool with a large surface, which will permit the material to be 
pushed and tamped into place.

Refractories may be hand applied or gunned on the walls. For either 
method the refractory should be packing behind tie bars and similar 
structural attachments before the major portion of the wall is done. 
It is advantageous to install refractory behind these attachments be­
fore the metal lath is applied.

When hand applied, the refractory should be thrown through the lath 
with enough force to fill all the voids behind the lath, the material 
being built out until the lath is covered and the desired thickness 
is reached. If block insulation is to be applied to this surface, 
the refractory should be trowelled to a smooth straight surface. If 
plastic insulation is to be applied, the surface should be straight 
but left somewhat roughened.

Around doors and soot blower openings on inner cased jobs, the re­
fractory should be packed in the metal seal box taking care to fill 
all voids. This is essential to prevent gas bypassing.

\
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FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES (CONT'D) 

9'. , Hand Rodding (Cont'd)

At the junction of walls at some locations on boilers a mound of re­
fractory is used to seal against gas bypassing. This seal is applied 
in two layers. The first layer at these locations should be installed 
before the remainder of the area is covered. After the first layer 
is thoroughly dry, the second layer should be installed; making this 
second layer a part of the refractory covering the remaining portion 
of the surface to be covered. Special care should be exercised to 
insure that these seals are installed exactly as the drawing as 
they-prevent gas bypassing and flyash leakage.

10. Temperature

10.1 Cold Weather CONFIDENTIAL
It is of more than casual interest that complaints on castable 
refractories seem to be more numerous for material placed in 
the winter and early spring when the weather is cold than is 
the case during the summer and early fall.

In cold weather the strength of a castable will be adversely 
affected if the dry material used is in the freezing range of 
temperatures and if mixed with cold water. It is desirable 
that both the dry material and the water be in a temperature 
range of 60-70 F if-maximum strength is a consideration.

Provisions should be made to maintain a minimum ambient air o
temperature of 50 F when placing castable refractories. At 
the same time any steel that will come into contact with the 
refractory should be maintained at a temperature not lower 
than 50 F. The freshly poured castable refractory should be 
protected against freezing for a minimum of 48 hours or until 
thoroughly dried.

When the temperature is below 50 degrees the maximum strength of 
the material can be improved by heating the mixing water. The 
following formula may be used for estimating the temperature of 
fresh concrete:

Wt. + .22 W’t1 
W + .22 W’

where W 
W 
t 
t‘
X

= Weight of water 
= Weight of dry castable 
= Temperature of water 
= Temperature of Solids 
= Temperature of mixed castables
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10. Temperature (Cont’d)

10.1 Cold Weather (Cont'd)

For example, assume that B&W Kaocast at a temperature of 45°F 
is to be mixed with seven quarts of water per bag. A desirable 
mix temperature would be 70 F.

7x2.08t + .22 x 100 x 45 
7x2.08 + .22 x 100
14.56 t * 990 
14.56 + 22

t = 108 (temperature of water)

For maximum strength development the dry castable should be 
heated if below 50 F. To eliminate this necessity it is sug­
gested that the material be stored in a heated enclosure several 
days before use. After placement maintain ambient temperature 
at 50 F minimum.

then 70 * 

70 =

10.2 Hot Weather

It is desirable to protect the freshly placed castable against 
excessive temperatures just as it is desirable to protect 
against freezing temperatures. In the event of excessive 
heat the strength will be improved by cooling the material 
by water or other means during the first 24 hours after it 
is placed. The water should not be applied until the material 
has set.

11. Finishing

When finishing off a castable lining or trimming excess material as 
gunned or slap trowelled care should be taken to avoid overtrowelling 
the finished surface. Normally it is preferred to leave a slightly 
rough surface. Where a smooth surface is necessary it should be 
given only sufficient trowelling to make it smooth without slicking. 
Use a wooden float rather than a steel trowel. If overtrowelled, 
excess cement is brought to the surface. This has the effect of 
sealing it thus restricting the escape of water vapor during drying 
or initial firing-in of the lining. It can also have the effect 
of creating a thin crust of pure cement which is readily dislodged 
under alternate heating and cooling.
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FACTORS AFFECTING THE USE OF CASTABLE REFRACTORIES (CONT'D)

11.' Finishing (Cont'd) CONFIDENTIAL
The possibility of bringing water and fines to the surface is reduced 
by waiting for the material to initiate a set before trowelling is 
commenced. Too long a delay will result in a surface that is too 
hard to finish with a trowel. The tendency in a great majority of 
cases is to trowel while the material is too soft and plastic.

The term "curing" as applied to a castable refractory, means keeping 
the material wet or the surrounding atmosphere humid. The primary 
purpose is to create the most favorable conditions for the completion 
of the chemical reactions of the cement. Curing results in improved 
strength. Normally a period of 24 hours is suggested to permit 
strength development before starting air drying or application of 
heat. There are certain instances where the realities of the situa­
tion prevents taking this much time and where achievement of the last 
degree of strength is unimportant. Under such circumstances the 
curing period can be abbreviated.

Good judgement must be exercised in such decisions. The basic con­
sideration being whether the last degree of ultimate strength is 
essential for proper performance in service.

During the curing period the primary object is to prevent the loss 
of moisture from the castable. Three methods are in common use:

12.1 Cover surface with polyethylene or damp sacks. In this case
do not place overing directly on the castable until the initial 
set has taken place. Block up the covering to avoid contact. 
Sacks should be kept wet for 24 hours.

12.2 Spray or paint yith concrete curing compounds. A list of resin 
base compounds (Appendix C) is attached which have been tested 
for castable refractories and found to be satisfactory. Other 
resin base compounds as well as compounds of asphalt are equally 
suitable. Their use insures proper curing without 24 hour super-

12 . Curing

vision.

12.3 Spray with water either continuously or frequently enough to 
prevent drying of exposed surface.
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12. Curing (Cont-.’d)’-
CONFIDENTIAL

According to Wygant* and Crowley, a rise in internal temperature of 
the castable during curing is not harmful so long as the moisture is 
not lost from the mass.

Air drying will not take place until the impermeable barrier formed 
by the curing compound is burned off. For a structure subject to 
long slow heating this will take place at lower temperatures and 
the moisture can then leave the mass on further heating. For a 
thick mass subject to fairly fast heating the barrier can be burned 
off with a torch prior to being heated to permit normal air drying.

13. Air Drying

Following the curing the castably may be exposed immediately to heat 
or it can be air dried indefinitely. The longer it air dries before 
exposure to temperature the more strength it will develop, however, 
the increase in strength is negligible after several days. As soon 
as heat is applied further development of strength ceases.

14. Heating

In applying heat to a standard castable it is desirable to first 
subject it to a period of a few hours at temperatures of 250 - 350 F. 
Following this it can be raised gradually. Generally an effort is 
made to alternate periods of rising temperature with periods of 
maintaining a constant temperature. This permits the temperature 
gradient in the wall to establish itself and avoids undue extremes 
of temperature between the hot face and the interior.

Refinery vessels normally are subjected to slower heating rates.

15. Storage

When our refractory castables are stored under dry, well ventilated 
conditions, the loss of strength over a period of a year is very low, 
on the order of 10%.

If the material is stored where the bags can become wet or exposed to 
dampness for extended periods, a certain amount of moisture may get 
into the material and cause a partial setting up with loss of strength.

*"Curing Refractory Castables: It isn't the Heat, It's the Humidity,
"J. F. Wygant and M. S. Crowley, ACS Bulletin, Vo. 43, No. 1 (1964)

2F59



BRICKWORK - REFRACTORY 
CASTABLES

BABCOCK & WILCOX
INDUSTRIAL POWER GENERATION DIVISION

21/12-12-S3

4Y(IPGD)
4Y26

*<
APPENDIX B 

RECOMMENDED CASTABLE AVERAGES

CONFIDENTIAL

Lbs. Required Recommended
Lb/Std. to Place Prewet Typical Recom'd

B&W Castable Bag One Cu. Ft. U.S. Qts/Bag Rebound % Overases

Dense

Kaocrete A & A-BF 100 125 1.0 23 1.30
Kaocrete B 100 100 1.0 10-15 1.11-1.18
Kaocrete 28-LI 100 126 -- 13 1.15
Kaocast 100 123 1.0 15-20 1.18-1.20
Kaocrete 32-G 100 135 1.0-2.0 18 1.22
Kao-Tab 93 100 150 1.0 15-20 1.15-1.25
Kao-Tab 95-Gun 100 165 2-3 18 1.22
Kaocrete HS 100 125 1.0 10-15 1.11-1.18
Kaogun BF 100 128 2.0 10-15 1.11-1.IS
Kao-Tuff G 100 ■ 130 1.0-2.0 12 1.14
Kao-Phos 93 100 170 0 30-40 1.33-1.45
Kaogun pH 100 126 1.25-1.5 10-15 1.11-1.18

Insulating

Kaolite 2000-HS 40 56 4 10-15 1.11-1.18
Kaolite 2200 40 56 4 10-15 1.11-1.18
Kaolite 2200-HS 50 82 4 15-20 1.18-1:25
Kaolite 2300-LI 40 54 4 10-15 1.11-1.18
Kaolite 2500-LI 50 60 2 10-15 1.11-1.18
Kaolite 2500-HS 75 85 3 5-10 1.05-1.11
Kaolite 2800 75 86 2.5 10-15 1.11-1.18

NOTE

Gunned onto vertical wall by experienced operator under optimum conditions. 
Total overage figure should include a 10% contingency factor.
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APPENDIX C

manufacturers of organic curing compounds

Nox Crete Chemicals
20th and Williams Sts.
Omaha, Nebraska, 68108 
Telephone (402) 341-2080

ABCO Cure and Seal - horizontal surfaces

NATRASTON - verticle surfaces

Master Builders
23700 Shagrin Blvd. 
Cleveland, Ohio 44122 
Telephone (216) 831-5500

MB-429 - horizontal surfaces

Master Cure - horizontal and verticle 
surfaces

ECO Industries
99 Madison Avenue
New York, New York 10016 
Telephone (212) 889-0749

Eco-Seal - both horizontal and 
verticle surfaces
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APPENDIX D
MANUFACTURERS OF CONCRETE VIBRATORS

WYCO Tool Company 
4601 West Addison

Cleveland Vibrator Company 
2827 Clinton Avenue 
Cleveland, Ohio 44113 
Telephone (216) 241-7157

FMC Corporation
Material Handling Equipment Division 
3400 Walnut Street 
Homer City, Pennsylvania 15748 
Telephone (412) 479-8011

Flexible Shaft Corporation 
217 Eagle Street 
Brooklyn, New York 11222 
Telephone (212) 383-6597

Homelite
Division of Textron, Inc.
14401 Carovinds Blvd.
Charlotte, North Carolina 28217 
Telephone (704) 588-3200

Chicago, Illinois 
Telephone (312) 282-3411

CONFIDENTIAL



4YCIPGD) BABCOCK & WILCOX
4Y26 INDUSTRIAL POWER GENERATION DIVISION
24/12-12-83

BRICKWORK - REFRACTORIES 
CASTABLES

APPENDIX E
BABCOCK & WILCOX, INSULATING PRODUCTS DIVISION 

SPECIFICATION FOR METAL FIBER ADDITIONS TO CASTABLE

Metal fiber additions to castables have demonstrated improvement in various 
castable properties - those of thermal shock, mechanical shock, and abrasion 
resistance. .

Scope: This specification shall describe:

1. Fiber Type
2. Fiber Quantity
3. Field Mixed Material
4. Pre-Mixed Material

CONFIDENTIAL

1. Fiber Type

Fiber reinforcement is available from the following sources:

The National Standard Co.
1618 Terminal Road 
Niles, Michigan 49120 
(Meltex Fibers)

Ribbon Technology 
6270 Bowen Road 
Canal Winchester, Ohio 43110 
(Ribtec Fibers)

The fiber type required is a function of process temperature and 
atmospheric conditions. Below is a chart showing which fiber type 
to use:

FIBER RECOMMENDATIONS*

Conditions Best Next Best

Hydrogen 446 Under 1000°F 430
Hydrogen Sulphide 310 Over 1000°F 304

Carburization 446 309
310
330 302 B

Nitrogen 330 309
304
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FIBER RECOMMENDATIONS* (CONT’D-)

Conditions Best Next Best

Coke Oven Gas 446
Sulphur
Carbon Compounds 310 309

Chlorine 330 310

Oxidation
1600 F 430 304
1900°F 304 446
2100°F 310 446-330
2200°F 446-330

’’’Taken From Ribbon Technology Published Literature.

The Individual fibers are to be 1" x (.016-.020) when, field mixing 
and 3/4" x (.020 - .025) when pre-mixed by Babcock & Wilcox, IPD.

2. Quantity of Metal Fibers

Approximately 1% of volume of fibers (@ 500#/CF) gives optimum rein­
forcement to refractory castables. The following table correlates
the 1 volume % to weight % for castables of various

METAL FIBER ADDITION

densities.

B&W Castables Castable Density Volume % Weight %

Dense:
Kao-Tab 95 165// 1 - 3
Kaocrete HS 123# 1 = 4

Insulating:
Kaolite 2200 56# 1 * 8
Kaolite 2200 HS 71# 1 = 6

3. Field Mixed Material

Attention must be given to the even distribution of metal fibers 
throughout the castable to avoid fiber "clumping" or "balling". 
These fiber clumps if introduced in the mix can lead to voids 
and weak spots. The following procedure should be followed:

a. Using a paddle-tvpe mixer, pour in the dry castable and mix.
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3. Field Mixed Material (Coat'd)

b. For casting applications, introduce the measured fibers into 
the operating mixer by means of shaking through a wire basket 
fashioned from poultry netting or welded wire mesh 1/2" - 1" 
openings. Half of the necessary water should be added before 
fiber addition and half after.

c. For gunning applications, introduce the measured fibers into the 
operating mixer by means of shaking through a wire basket fash­
ioned from poultry netting or welded wire mesh with 1/2" - 1” 
openings. This should be done immediately after the pre-wetting 
water has been added to the castable.

4. Premixed Material

4Y(IPGD)
4Y26
26/12-12-83-

Babcock & Wilcox can supply castables with metal fiber additions on 
request. Contact B&W Insulating Products Division for prices and 
availability.

Premixed fiber reinforced castables are used in the same manner as 
plain castables with regards to mixing and placement. It should be 
noted, however, that the castable water demand is slightly higher 
when metal fibers are added.
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