Manufacturing Standards

Ford Motor Company

HEAT TREAT FURNACES

1 TYPLES OF FURNACLES

1-1

These standards shall apply to the following types of furnaces:
(A) Hardening furnaces.

(B) Carburising furnaces.

(C) Draw and annsaling furnaces.

(D) Normalising furnaces.

2 GENERAL

2-1

When applicable, ths following information shall be furnianed to
the isswing division by the bidder of heating equipment,

{A) Type of {urnace or oven.
(B) Maximum opersting temperature.
{C) Time cycie for mean speed variable.
(D) Capacity in net pouads per hour.
(E) Size of tray sad estumated weight of tray.
(F) Number of control aones.
(G) Connected load.
1. Specify kind of gas and estimated gas comsumption.
2. Specily vollage and estimated kilowatt bours per bour.
3, Specily horsepower and R.P. M. of connected motor load
(H) Gas pressure required at burners.
(1) Owverall dimension.

(1) Heats namber di

(K) Specify material thicknsss of shell, walls, roof and hearth.
(L) Composition of metals subjected o furnace heat.
(M) Spacily type of gas purifier provided,
(N) ~Furaace stmospheres.
1. Type of atmosphers gas.
2. Capacity of gas generator.
3. Number of retorts in generator.
4. Matarial of retort,
(O} Quenching.
1. Capacity of quench tank 1a gallons.
2. Spaecily type of quench oil cooling provided,
3. Specily type of quench oil agitation.
(P) All controls shall conform to Ford salsty regulations.
(Q) Specily cooling medium provided for door sills.

(R) Specify where water cooling of any furnace parts is requr-
od

(S) U cooling is required. how many G.P.M.?
(T) State type of drive on coatinuous furnaces.
(U) Unless otherwise specified, contractor shsil perform 1nstal-

lation, furnish temperature controls, ventilating hoods and safe-
ty guards.

2-2

Provisions of BX1 shall apply uniess otherwise speciflied herein.

-3

(A) The method of conveying stock, such as pushers, walking
beams. skid raila, roller rails. roller heartas amd conveyors,
shall be goveraed by the type of stock being prouessed.

(B) All pushers should e operated by hydraulically actuated cyi-
inders.

C-4
(A) Gas fired furssces shall be used, whersver possible.

(B) All gas fired furnaces using coke oven gas, shall be equep-
ped with gas purifiers.
(c) mmmzmnmnu-nmuumu-w,
ioa sir. C 1on air hlowvers sball be equipped vith
nm&nmmupundmuhm-uwm
would sdversely affact the normal pert of the tion
systes. runzmumuymrorummm
e listad by Undervritars' Laborstories, Incorporsted &8 eitber
gl.gu 1 or Class 2.

(A) Furanaces operating at temperatures balow 13002 F shall use
opea type burners.

(B) Furnaces operatiag at temperaturss above 1300° F may use
closed type buruers.

Z=6

All alloy parta both stationary and moviag shall conform to Ford
Metallurgical and Chemical Process Standards, where spplic-
able.

] ELECTRICAL AND SAFETY SPECIFICATIONS
3-1
Provisions of Ford Manufscturing Standard Section E

shall apply where appropriate.
3-2

P tion of h cmpounds such &8 Cuprous acetylide (Cugl2)
in furnaces and relsted equipment shall be precluded by equipmsot
design.
Mmuﬂpampbngmﬂmmuntuocm

cmp ts in the Pr of rich exothermic gases (Class AGA 102)
that say cootain acetylene ges.
) EXPLOSION VENTS

Lol

All furnsces and ovens containing flammabls Air-ges wixtures
sball be provided with upobstructed relisf vents for relieving
internal explosion pressures. A Winimum ratio of explosicn
relisf ares in feet to the explosiocn comtaining volume
in cudbic feet i 1:15. areas Of PErmansut openings and
acrtess openings provided vith doors having approved explosion
wenting latches San be considered as relisf venting areas.

4.2

Guards shail be installed in froat of doors vhere necessary to
prevent gbstruction bY stock Or Other squipment.

b3

Roof panels held in place by gravity only are preferred as ex-
plosion reliel vents.

Thess pansls shall have strengtd, rigidity and insuisting value
comparsble =0 that of the general oven coastruction.

] DOORS AND VESTIBULES
S-1

Doors should be oil cooled, wherever practicable.
5-2

Doors shall comtain a minimum of 5" of best quality refractory
briek. .
$-3

Chrome ore should be used {or all mullle seals.
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HEAT TREAT FURNACES

S DOORS AND VESTIBULLS (costisued)
$-4

Vestibules should be constructed with only the volume aod clear-
SRCES nEcessary 0 permit the sasy passage of stock and trays.

() QUENCHING OILS AND SOLUTIONS

6-1
Circulation shall be adequate 90 queach parts o full hardases.

b2

Quaneh tanks should be d with a yor {or the ceatinu.
ous removalol scale on installations where an excessive sccume-
iation of scals is expected.

b3

Quenching eil shall £ wp M-508-B,

specificati

o4
The operating temperature of quenching oil shall be 129° F mini-
mum. :

65
Quenching oil should be maintained at the pnpcr operating tem-
perature by installing adeq ther lied heat-

ing or cooliag eyuipment, as required.
b=b

Suitable filters shall be tastalled sither at & centraloystem or at
esach individual quench tank to tilter and purify the eil.

6-7

{A) The opersting temperature of caustic soda solutions should
be between 90° F and 1100 F.

(#)mclnsngt‘s& .l-“! oo}uﬁ%ogqud Mil,g Al l;“.:‘i_fic gravity of
? NORMALLZING FURNACES
7-1

This specification shall mlx only to high temperatare seass
operating at 1700° F w 1800° F.

7-2

(A) Thickmess of fursace shell, shall be 1/4" minimum siael
plats.

{B) The mintmum wall and roc! thicknese shall be 13" of lize-
brick and imsuiation.

{C) Imsulation shall be in the form of bricks or blocks. Powder -
ed iasulation must not bs used.

{D} Doors shall be ted in rd with parsgraph 5
7-3

Heat loss shall not axceed 600 B. T.U. per 8qg. {t. of wall ares
per hour.

T-4

The following thods are ptable for use in cooling sones.

L. Alr :ooun;
2. Watar cooling.
3. Air circulation.
? HARDENING FURNACES

) HARDENING FURNACES (cosmtinued)

8-1
Hardemng !um:u shall operate st temperatures between 1400°
F and 1650° F.

8.2

(A} Thickmess of furnace shell, shall be 1 /4" minimum sieel
plate.

{B) The minimum wall and recf thickness shall be 13" of best
quality firebrick and insulstioa.

(C) Insulstion shall be in the form eof bricks or Mocks. Powdered
insuiation must not be used,

(D) Doors shall be constructed in accordance with paragraph §,

83

Heat loss shall not exceed 600 B. T.U. par 84, 1. of wail ares
per bour.

9° GAS CARBURIZING, CLEAN HARDENING AND CARBO-
NITRIDING FURNACES

9-1

{A} All gas carburizing, ciean hardening and carbo-mnitriding
furnaces shall be radiant tube {ired, uniess etherwise specilied,

(B) Radiant tubes must operate at a aegative pressure in vela.
fion to muflle and chamber pressures to prevent unbalancing and
contamination of the furnace stmosphere. This arrangement also
a1ds 1n the detection of leaing tubes.

9.2
The maximum operating temperature of fursace shall be 1700°F,
9-3

(A) Thickness of furnace shell, shall be /4" minimum steel
plate.

(B) Thes minimum wall and roof thickness shall be 13 of best
quality firabrick and iasulation.

{C) lnsulation shall be in the form of bricks or blocks. Powder-
sd insulation must not be used.

(D) Doors and vestibules shall be constructsd in sccordance mith
paragraph §.

9-4

Heat losa shall not exceed 000 B. T. U. per 8g.It. of wall area
per hour,

§-5

Units for the preparation of gas phere shall m with
paragraph 15

10 DRAW FURNACES

10-1

{A) Allbatch typedrawfurnaces opersting at temperatures below
$00° F shall be heated clectrically and be of & circulanng type.

(B) Furnaces operating at temperatures above 600°F may be gas
fired,

(C) Where sulphur is present in the gas (10 grains per 100 cu.ft
or more) the heater shall be indirect fired. Where no sulphuras
present the heater may be direct fired,

(D) Unless otherwise specified, open type heatara shall be used.

(E) Allcontnuous drawfurnaces shall be of the re-circulating type

Prmme s US.A
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