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SYLLABUS FOR THE TRADE OF FOUNDRYMAN UNDER
CRAFTSMAN TRAINING SCHEME

Period of Training : 1 year

g, the trainees shall be able to :

S F e 8 B . ’ . .
. vmw of sapd mixtures used for non-ferrous metals cast

3. Prepareall types of Thoulds for cast iron and non-ferrous metals
casting by providing all types
4, Operate the melting furnace such as — pit furnace ; oil fired furnace

of gating systems.

'5.  Repair and reline the melting furnaces such as pit furnace ; QOil fired
6. Handle molten metal in crucible ; Ladle and pouring the same in

7. Clean and fettle casting with hand tools ; Grinder etc.
2. Produce non-ferrous and cast iron castings to tolerance of +/- 1.5

{isderstand the concent of basic metailurgy.

6. Rebate for mx-onmmmag

7. Ww:o of Apprentice to worker : 1:7

| 3)
- GENERAL INFORMATION
Name of the Trade .
: FOUNDRYMAN
N.C.O. Cod
ode No. : 726.10 725.70
Duration of Crafts 4
Toniming man One Year
Duration of A i i ,
T pprenticeship :  Three years including one ye
Basic Training. T
Entry Qualification - :

:  Passed Class 10th Exam. under

.Ho + N.&GSB of Education or
its equivalent.

Trainees : One year

Sole Publishers & Distributors

A asian publishers

3911 Roshanpura, Nai
H an , Nat Sarak, Delhi-1 10
Phone : Noﬁuur 2915650 Fax : 01 _-mo_wmwo




TO 12™ WEEK' .

{. Appreciate the role of foundry
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stitution. Industry - De- . . iplica- strals . .
I“S“ | imix and Temper by  History o fm;nfdrynii‘guisn?ndia - lems involving m‘:;lctylr[:\rlnon squares ; circles polygor®
ieve sand. mix and € ment oL TOURCLY ™% = . tion and division - ’
2. . Sieve S’md and mixer - muller. \./elop o of foundry in industry tona _ addition - sub- ete.
| shovel and S0 1mportan; foundries - advantages fractions ultiplication and
: ou jon - m :
- types O ine - importance of traction ™ aotication Of
-of metal casting reness.  division - appP o,
quality and quality awa fraction to shop pro
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3. Ramming practice in moulding  Safety precautions —General - —do-— - Free hand sketching with
‘ boxes with hand Rammers to while moulding and core making dimension scale and pro-
obtain desired Green hardness - pouring and fettling - common portional sketching.
such as 60 ; 70 ; 80 ; 90 on safety equipments used in foun- )
“Green Hardness Tester”. dry --First Aid.

4. Use hand Tools : cut channels Name: specification and their ap- —-do- Reading of simple Blue
on rammed boxes with cross plication of various hand tools print of Geometrical
sections such as square : semi- used in foundry - common types models.
circular ; Tepezoid and Trian- of natural & synthetic moulding
gular and finish with double end- ~ sand as per I.S. 3343-1965 - prop-
ers ; cleaners etc. erties of moulding sand.

5. Prepare unit sand : prepare Difference between natural and Decimals - addition - sub- Reading of simple Blu:e
mould for blocks such as Synthetic moulding sand-princi- traction, multiplication, print of Geometrical mod-
square : Rectangular & Round. ple ingredients in moulding sand conversion of Decimals to  els.

: & their effect on physical proper- common fractions - shop
ties - special additives in mould- problems.
ing sand & their effect. .
6. Prepare facing and Backing sand  Facing sand : Backing sand and —do- Free hand sketching with

- prepare simple moulds with

unit sand - composition of various

dimension- of simple solid
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Top run gates.

7.  Prepare mould with self leaving
core pattern by using parting line
© gates.

8. Prepare Green sand mould by
using split pattern for aluminium
casting use natural moulding
sand Melt aluminium in pit fur-
nace and pour the same into
moulds, fettle aluminium cast-

ing.

moulding sand. Types of moulds -
advantages and disadvantages of
sand mould and metal mould.

Definition : advantages and dis-
advantages of “Green sand mould”
- Skin dry sand mould - Loam
sand mould and cement bonded
sand mould.

Construction : operation and main-
tenance of “Pit furnace” name :
types construction and use of com-
mon foundry equipments such as
- moulding boxes [As per LS.
1280-1958] : ladle (As per LS.
4475-1967) : crucible (As per LS.
1748-1961).

‘Conversion_of common
fractions to decimal - shop
problems.

—do -

such as cubes : rectangular
blocks : cylinders etc,

Sketching of views of sim-
ple solid as mentioned
above when viewed perpen-
dicular to their surface and
axes. -

Sketching of views of sim-
ple solid bodies mentioned
above when viewed perpen-
dicular to their surface and
axes.

9. Level the floor with spirit level Moulding process - Bench mould- Metric system - Metric —do-
and straight edge and prepare ing - different methods, advan- weights and measurements
open sand mould. tages, disadvantages and their ap- - units - conversion factors
plications. (S.1. Units).
)
1 2 3 4 5
10.  Prepare Bedded mould [Floor Moulding process - floor mould- ~do - Free hand sketching of nuts

mould with. code with bottom
run gate].

11.  Prepare moulds with vertical
core print. Prepare simple core
- " and assemble in the mould.

12.  Prepare simple mould with hori-
~ 'zontal core print and assemble
the core in horizontal position.

13™ WEEK TO 25™ WEEK
" ' ACHIEVEMENTS EXPECTED :

ing - different methods : advan-
tages : disadvantages and their ap-
Pplications. Machine moulding -
different types of moulding ma-
chines - sand slinger and sand
bertor.

Core - uses and types - composi-
tion of various cores sand mix-
tures. ’

Types of core boxes - core vent-
ing and reinforcing of core - core
baking - core making ‘machines.

Shop problems on metric
systems of weight and

. measurement (SI. Systems).

—do~

and bolts with dimensions
from samples.

Free hand sketching of riv-
ets and washers with dimen-.
sions from samples.

Free hand sketching of keys'
and screw threads with di-

. mension from samples.

After-completion of 25 weeks training ; the trainee shall be able to -
1. Prepare mould with self core ; split and loose piece patterns.
2." Prepare mould by draw back method ; false cheek method ; stack m
3. Prepare mould by using various gating systems.

bulding process and snap flask method.
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. Operate and maintain oil fired furnace.
Melt copper based alloy’s in pit furnace and oil fired furnace

+/— 1.5 mm.

(3

Prepare the cupola for operation.
Prepare the charges for cupola operation.
Operate the cupola ; Handle the molten cast iron and produce C.I. castings to a tolerance of +/—
Operate grinders and fettle the cast iron casting. A\
Repair the broken wooden patterns and core boxes.

" Carry out the different tests on moulding sand.

(Tilting) and produce copper base alloys castings to tolerance of

1.5 mm.

2

3

4

5

14.

15.

Prepare moulds for copper and
copper base alloy’s melts cop-
per alloy in pit furnace or oil
fired furnace & pour - Fettle
copper base alloy’s castings.

Prepare mould with drawback
method and false cheek method.

Prepare “Stack mould” and.

Construction : operation & main-
tenance of oil fired furnace.
Pattern - Pattern Materials.

Pattern - Types of patterns - Al-
lowances on pattern - colouring of
pattern as per 1.S. 1513-1959 -
care & maintenance of pattern,

Gating system - various types of

®

Geometry - Properties of As in the preceding week.

Lines : Angles : Triangles
and Circles.

—do -

Mass - Unit of mass Force -

Free hand sketching of Plan
& elevation .of simple ob-

jects' like hexagonal bar :

Square bar Circular bar :
taperd bar and hallow bars.
Free hand sketching of

2

3

4

5

16.

17.

18.

19.

“Snap flask mould”

Prepaxie mould with Loose piece
patterns & core with Loose piece
core box.

Prepare Cupola for charging -
chipping and doubling - prepare
metal & slag spout ; Tap hole
and slag hole ; sand bed ; - Lin-
ing of ladle. :

Prepare charges for cupola
charging - operate cupola fur-
nace - melt cast iron & pour C.IL
into mould.

Prepare skin dry sand mould
with irregular parting line. Cast

. Top run gate, Part line run gate &

Bottom run gate.

Pre-requisites -of gating system -
Risers : Feeders & directional
solidification - chills : chaplets :
Denseners & Exothermic
matetials.

Cupola - construction - parts of

cupola and their functions - cu-
pola zones - calculation of melt-
ing capacity of cupola.

Calculation of materials required
for cupola charging - chipping &
doubing of cupola - cipola
operation.

Recent developments in cupola -
Possible defects occurring during

The wt. of body. unit of wt.
shop problems.

~do -

Squareroot - square charge ;
square root of perfect
square, the square root of
whole no. and a decimals.

—do—=:"

C.G.S. & E.P.S. systems of
Units of - Force ; weight

key’s-screw — threads with
dimensions from samples.

Explanation of simple or-
thographic projection - First
angle.

\

Explanation of simple.
Orthographic projection
First angle.

Simple view of Hollow and
solid bodies with dimen-
sions. Use of diff. types of
Lines & symbols for draw- -

ng.
—do —~
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3

4 5

it by C.I. & Identify casting de-
fects.

20. Metal Working - Marking and
sawing on straight line - chip-
ping and Filing to desired size

on diff. metals.

Grinding the metals to desired
size by pedastal grinder and
Flexible shaft grinder - Drillin
on various metals. :

21.

22.  Wood Working - Marking ; saw-

ing and planing on wood.

23.  Make important joints on wood

and prepre simple pattern.

cupola operation - causes and rem-
edies. :

Description specification and use
of common, marking, measuring ;
sawing ; chipping and filing in-
struments used in metal work.

Types of Grinders - Brief infor-
mation about other metal cutting
equipments - various types of drill
bits and drilling machine.

Brief description ; specification
and use of various wood working.
hand tools. Types of joints & their
application in wood working.

Necessity of using contraction
scale. Preparation of layout for

e b P xSt i T e £ S -

an

etc. - Their conversion
Problem.

Simple ratio & proportion - Simple view of hollow and

shop problems. solid bodies with dimen-
sions - use of different types
of Lines and symbols for
drawing,

Work - Unit of work : En- View of simple hollow and
ergy ; Power - Unitof power solid bodies with dimen-

- applied problems. sions. Use of diff. types of
lines and symbols for draw-
ing.

—do - Simple Isometrichdrawing -

Isometric view of simple

object such as - square: ;

Rectangles ; Cubes ; Rec-

tangular blocks. '
Algebra - Algebraic sym- —do -~
bols, addition ; subtraction

3,

4 .5

24. Repair the wooden patterns &
! ‘ core boxes.

Carry out the different tests such
as - moisture clay content ;
strength : permeability & sand
grain fineness no. etc. of mould-
ing sand.

25.

26™ WEEK TO 38™ WEEK
ACHIEVEMENTS EXPECTED :

simple pattern.

Importance of fepairing the
-wooden pattern. - methods of re-
pairing the patterns & core boxes.

Sand testing - Different methods
of moisture test ;- permeability test-
clay content test - strength test,
sand grain fineness test ; refrac-
toryness test of moulding sand. 4

After completion of 38 weeks training ; the trainee shall be able to :

1. Assemble cover core and Balanced core in mauld.

2. Prepare moulds by different methods. o
3. Prepare moulds for all non-ferrous and cast iron casting.

; multiplication & division
of expressions involving
algebraic symbols - simple
equation & transposition -
problems.

-do ~ —do- -

Free hand sketching of

Standard algebraic formula 1d
fettling tools.

e.g., [a+b]?[a-b)etc.
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20.

21.

22.

it by C.I. & Identify casting de-
fects.

Metal Working - Marking and
sawing on straight line - chip-
ping and Filing to desired size
on diff. metals.

Grinding the ‘metals to desired
size by pedastal grinder and
Flexible shaft grinder - Drxllmg
on various metals.

Wood Working - Marking ; saw-
ing and planing on wood.

Make important joints on wood
and prepre simple pattern.

cupola operation - causes and rem-
edies. :

Description specification and use
of common, marking, measuring ;
sawing ; chipping and filing in-
struments used in metal work.

Types of Grinders - Brief infor-
mation about other metal cutting
equipments - various types of drill
bits and drilling machine.

Brief description ; specification
and use of various wood working
hand tools. Types of joints & their
application in wood working.

Necessity of using contraction
scale. Preparation of layout for

(11)

etc. - Their conversion
Problem.

Simple ratio & proportion -
shop problems.

Work - Unit of work : En-
ergy ; Power  Unit of power
- applied problems.

—~do -

Algebra - Algebraic sym-
bols, addition ; subtraction

Simple view of hollow and
solid bodies with dimen-
sions - use of different types
of Lines and symbols for
drawing,

View of simple hollow and
solid bodies with dimen-
sions. Use of diff. types of
lines and symbols fordraw-

ing.

Simple Isometric drawing -
Isometric view of simple
object such as - square ;
Rectangles ;
tangular blocks.

Cubes ; Rec-

—do -

4

24.

25.

Repair the wooden patterns &
core boxes.

Carry out the different tests such
as - moisture clay content ;
strength : permeability & sand
grain fineness no. etc. of mould-
ing sand.

26™ WEEK TO 38™ WEEK
ACHIEVEMENTS EXPECTED :

simple pattern.

Importance of repairing the
wooden pattern - methods of re-
pairing the patterns & core boxes.

Sand testing - Different methods
of moisture test ; permeability test-
clay content test - strength test,
sand grain fineness test ; refrac-
toryness test of moulding sand. '

After completion of 38 weeks training ; the trainee shall be able to :
1. Assemble cover core and Balanced core in mduld.
2. Prepare moulds by different methods. .
3. Prepare moulds for all non-ferrous and cast iron casting.

; multiplication & division
of expressions involving
algebraic symbols - simple

equation & transposition -

problems.

—-do- .

Standard algebraic formula
e.g. [a+b}?[a-b]et.

Free hand sketching -of
fettling tools.
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Maintain and operate pit furnace ; oil fired tilting furnace and cupola furnace.
Melt and pour all non-ferrous metals and cast iron.
Fettle non-ferrous and cast iron castings.

Inspect the casting and detect the defects in castings and suggest remedies.
Understand the concept of Basic metallurgy.

4.
5.
6.
7.
8.

2

3

4 5

Prepare dry sand ‘mould with
skelton pattern - prepare black
wash (plumbago) & coat on
mould and core.

Prepare Dry sand mould for cast
iron with odd sided pattern.

Prepare simple “Loam sand
mould” for simple pan/bell shape
casting.

Special casting process - defini-
tion ; metals used composition ;
the process ; use ; advantages and
disadvantage of CO, process and
shell moulding process.

Brief description ; types ; advan-
tages & disadvantages of ‘Die cast-
ing’ - centrifugal casting and ce-
ramic moulding process.

Brief description ; advantages ;
disadvantages-and use of “Invest-
ment casting process’. Binderless
dry sand (Full mould) process ;
Plaster of paris moulding process.

(13)

Mensuration, area of rectan- Use of drawin g instrument
gles ; squares ; triangles ; ‘T square & drawing board
circles ; regular polygon etc.

etc.

—-do- —do -

Specific gravity ; Density - Construction of simple fig-
calculation on mass : Vol- ures of solids with dimen-
ume and density by using sions and Titles.

related formula.

2

3

IS
)

Prep;(:u't‘:. Pit mould on foundry
floor.

Prepare a mould with pattern
having cover core print - As-
semble cover core in mould -
cast by cast iron - Fettle C.L.
casting.

Prepare simple CO, mould.

Prepare simple CO, core ; as-
semble in CO, mould & cast by
cast iron.

Slush casting process ; Continu-
ous casting process Permanent
mould casting process ; Nishiyama
process (by using ferrosilicon
powder)

Common casting defects appear-
ance --causes and remedies - sal-

vaging of castings.

Fettling of casting - knock out and
removal of casting from mould -
removal of gates and risers ; Fins
and unwanted precjections - sur-
face cleaning - trimming and
finishing. ' '

Inspection of casting - destructive
method - non-destructive methods.
Refractory materials used in foun-
dry and their grades as per 1.S.

~do - —do -

Simple problems on straight Use of different types of
ball cranked levers. scales in British and metric
‘ system..

Lettering numbers and al-
phabets.

—~do -

Calculation on volume and Free hand sketching of sim--
weight of simple solid bod- ple objects with dimen-
ies such as cubes ; Hexago- sions.

nal prises - shop problems.
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Prepare mould for setting “Bal-
ancing core” and set balance core
in mould with the help of chap-
lets.

Prepare mould to assemble
“Hanging core” and set hanging
core in mould.

Prepare mould for using
“Chills” : Denseners and fix chill
and denseners in mould.

Prepare core halves ; Bake and
join by different methods.

Binders - common binders used in
foundry and their application and
their grades as per LS. common
“Facing materials” used in foun-
dry and their applications and their

.grades as per LS.

Common “Fluxes” used in foundry
and their application. Common
“Fluxes” used in foundry. Manu-
facturing process of coke - Good
qualities of coke - specification of
coke as per LS.

Difference between “Metal and
Non-metal” - Difference between
ferrous metal and non-ferrous
metal. Physical & Mechanical
properties of metals

Iron ore - pretreatments of iron
ore - pig iron - manufacturing proc-
ess - grades as per 1.S. and use -

(15)

—do -

Heat and Temperature -
Thermometric scale - Fahr-
enheit scales and Centigrade
scales and their conversion.
Name and use of tempera-
ture measuring instruments.

—do -

Simplé problems on Lines ;
Angles ; Triangles and Cir-
cles.

Free hand sketching of plan
elevation of simple objects
like Hexagonal bar ; square
bar ; circular bar ; Tapered
hollow bars etc.

—do - -

Views of simple solid and
hollow bodies cut section.

—do -

3

Prepare mould with “Pencil
gate” ; Finger gate and cast it by
Aluminium.

Prepare mould with wedge gate
and ring gate and cast it by cop-
per base alloy.

" 39T WEEK TO 52"° WEEK
ACHIEVEMENTS EXPECTED :

cast iron - manufacturing proc-
ess ; grades as per LS. and use.

Common cast iron - Alloy’s manu-
facturing process of chilled cast
iron ; S.G. iron and malleable cast
iron. ' ' '

Effect of elements normally
present in ferrous metals - effect

- of alloying elements in ferrous

metals - iron carbon Equilibrium
diagram for plain carbon steel.

—do -

Calculation of volume of
sand required for moulds.
Calculation of weight of
sand and mould boxes.

Reading of simple Blue
print.

'_do_.

After completion of oneyear of training ; the trainee shall be able to :

Prepare mould for non ferrous metals and cast iron. -
Prépare mould by various methods and process.

Prepare mould by employing various t”y‘peisv of gating systems.
Prepare core sand by using various binders. ’ ‘
Prepare core for different metals.

e

Prepare sand mixture for non ferrous metals and cast iron castings.
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Prepare moulds and cores as per the patterns and core bozcgs supplied and cast with in the dimensional accuracy of 1 - 1.5 mm.
. Maintain and operate pit furnace ; oil fired furnace and ‘cupola furnace.
. Melt and pour non ferrous metals and cast iron.

Clean and fettle non ferrous and cast iron castings.

Detect the defects in casting and suggest the remedies.

Understand the concept of basic metallurgy.

) ‘ L ; i n blue
39.  Prepare mould with Branch gate  Steel manufacturing process clas- Logrithms. Fl{rttller gfleff«‘lse o
mould with match plate pattern sification - common steel alloys print reading.
" and cast it by cast iron. and use. i
. ) . ; —do-
40.  Prepare mould with relief sprue . Wrought iron - manufacturing
gate, skin bob gate and castitby process - use. Copper_ mapufac-
ast iron. turing process - properties & uses. - o
castiron. . - Use of Logarithmic tables,
41 Prepare mould with Horn gate Manufacturmg process, properties multlphcatlorx and division. —do~
” {Gear wheel type pattern] and and use of Aluminium, Tin, Zinc,
mould with stepped gate. .Lead.
42. Industrial visit to observe the -
special casting process - machine.
moulding process, operation of
(17
1 2 ‘ 3 4 5
different furnaces sand recondi-
tioning process. Inspection of
casting. Fettling process etc.
43.  Prepare mould for extra thick Manufacturing process of copper Reading of simple graph.  Isometric view of simple
casting with. large feeder heads base alloys, Aluminium base al- castings.
and cast it by cast iron. loys and Magnesium base alloys.
y Y g Yy
44, - Reline the pit furnace. - Brief information about Blast fur- " Ploting & Reading, of sim- -do -
nace, Electric furnaces such as Arc - ple graph.
- furnace & Induction furnace.
45.  Reline the oil fired furnace. - -Brief information about open -Electricity and its uses posi- Orthogra(p_h,ic projection of
‘ hearth furnace, Air furnace, Ro- tive and negative terminals - different castings.
tary furnace, Puddling furnace and " - use of switches, fuses, con-
convertors. + ductors and insulators.
46. Reline the cupola furnace. .He_at treatment of casting -. —do -

-Hardening, Tempering, Anneal-
.ing, Malleabilishing, Normalising,
"Quenchin

g, Nitriding Cyaniding
etc.

Levers - Types - Simple

‘. problems on mechanical

advantage of various levers.
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1 2 3 4

47.  Prepare simple oil sand core by Calculation of ferrostatic pressure Pulley.- Types - Machinical -do-
using linseed oil and L.V.P. oils. - calculation of weight required advantage related problems.

© on amould. '

‘48.  Prepare simple-regular shape Calculation of molten metal re- Friction - Types - Coeffi- Free hand sketching of sim-
mould without pattern. (By cut- quirement for different size mould cient of friction and related ple objects related to the
ting practice). {Al, Brass, Copper, C.I. etc.) problems. trade and preparation of

" simple working drawings
from the sketches. ‘

49.  Prepare simple casting by grav- Cost estimation of simple castings Meaning of Horse power, - do -
ity die casting process. of different metals. and Break. Horse power,

‘ simple problems on work
energy and power.

50. Prepare simple casting by Foundry mechanisation - layout Stress, Strain - applied prob- Free hand sketches of Riv-
Investment casting process and  of a small foundry - List of mate- lems. " ets, screws, Nut and Bolt.
binderless dry sand process. rial handling equipments and their

- use. :

51. Revision of the major skills of Revision of major knowledge por- Revision. Revision.
the trade. tion of the trade. ‘

52. FINAL TRADE TEST
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1 2 3
15. Scriber 4
16. Centre punch 15 cm 4
17. Hacksaw 30 cm adjustable 8
18. C Clamps 20 cm 8
19.  C Clamps 30 cm light duty steel 8
20. Screw drivers 25 cm with 15 mm blade 4
21.  Screw drivers 15 cm 4
22. Screw drivers 18 cm 1
23. Pliers 20 cm 4
24. Plane grooving 6 mm cutter 2
25. Cutting pliers 2
26. Try Square (for wood work) 4
27. Brick layers hammer 20 cm 4
28. Hand lamp wandering lead : 2
29. Degasing bale 10 cm perforted hood 2
30. Bench vice 12 cm jaw 4
31.  Work bench for bench vice (245 x 125 x 75 oBv 1
32. Blow lamp (Kerosene) .4
33. Hand saw 2
34.  Steel measuring tape — 3 meter 1
35. Trammel 2
36. Shovel hand 8
37. Engineers try square 15 cm "4
38. Lockers steel with 8 drawers each 4
39. Black board with easel |
40. Fire buckets (2 for water and 3 for sand) 4
41. Stand for fire buckets I
42. Fire extinguisher foam chemical type 2
43.  Fire extinguisher soda ash, elc type Co, gas type 1 each
44. Face shield clear 8
45. Helmet (engineers) 8
46. Guantlets leather fettling 8 pair
47. Guantlets leather or asbestos for furnace 8 pair
48. Footware asbestos over shocs 8 pair
49. First Aid Box based on burn treatment 1
50. Lividers firm joint 20 cm 4
51. Moulding boxes 30 x 40 x 15 cm RSDL 32 pairs
52. Moulding boxes 75 x 75 x 25 cm RSDL As LS. 16 pairs
53. Snap flast 40 x 35 x 12 cm RSDL 1280- ! pair
54. Snap flast 30 x 30 x 10 cm RSDL 1958 1 pair
55. Spirit level 4 nos.
56. Wheel Barrows ) 2 nos.

LIST OF EQUIPMENTS IN GENERAL-INSTALLATIONS
Sk No. Name of Equipment ‘Quantity
1. Air Compressor with maximum working Enmmca of
. 17.5 kg/lem? 1 no.
2. Pneumatic Rammer with w:goa Rammer head 1 no.

Gc

OE:.:@

m_ Zo. Zw-:m om me:_::a:n
3. 1:@:386 Chisel (with suitable chisel). . 1 no.
4. ‘Moulding Sand mixmuller 35 kg capacity with motor n
Impeller 30 RPM. I no.
5. Mould Green Hardness Tester-dial aﬁo-w_ma&w diels st. "1 no.
6. Core hardness tester I no.
7. Co; cylinder with Co, probe and Rubber Hoses with nozzle
’ 12 mm wheel valve. ) 1 no.
8. L.P.G. Cylinder with heating torch. 1 no.
9. Cylinder trolly suitable to Co, cylinder and Indane Gas Cylinder
10. Heating and pumping unit to suit to oil fired tilting type
crucible furnace with Heating pressure gauge etc. Wesman
model S.P.M. Simplex model motorised WOSQ gear oil .
pump pre-heater. I no.
11. Sand Testing Equipments—permeability 529‘. Universal
Strength tester, Sieve shaker, standard sand rammer;
Shatter Index Tester, Clay content Tester, Speedy Moisture
. teller. . 1 each
12. ZocESm Machine hand squeeze with &:E::m device pin A
lift type. ) I no.
13. Weighing machine uoo kg by 100 gms. o I no.
14. Pedestal grinder DE 35 cm power operated I no.
15. Core oven 180 x 90 x 90 cm electric hot air circulated e<:=
maximum temperature 350°C adjustable. I no.
16.. O:vo_m capacity 1.5 tons/hour. Motorised blower and pipe
line volume gauge, pressure gauge, charging platform, *
blast control valve spark arrester. I no.
17. Sand Sampler [ no.
18. Auto Sand riddle with 3 tons/hrs. ridding capacity 1 no.
19. Sand Erator . 1 no.
20. Oil Fired tilting type crucible furnace to fit no. 100 crucible. 1 no.

m«mhmk»wdm FOR THE TRADE OF FOUNDRYMAN UNDER
APPRENTICESHIP TRAINING SCHEME

- Period of Training — 3 years

The period.of Training for this trade is 3 years, .no:mmmmsm of Basic .ﬁamma:m for

a period of 1 year and shop floor training for the remaining period. The syllabus for
this trade should be considered as a guide for imparting apprenticeship training
according to the facilities available in industry.

List of o.vonsm,cnm\mrm:m Related instructions to be learnt during the practical

training which includes Basic Training

FIRST YEAR

All freshers should undergo | wowa basic training followed by 2 years training

on the shop floor. During the first year (Basic Training), the syllabus for the trainees
of Industrial Training Institutes should be followed.
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2nd AND 3rd YEAR ' .

SL List of Operations/Skills to be learnt during the
No. Second and Third year of the Apprenticeship

_Handle all safety equipments including fire fighting equipments.
Prepare sand for all metals and their alloys.

Carry out all test on moulding sand. )

Prepare mould and core for all metals and alloys.
Prepare large moulds and core, pit mould, sweep mould and by using Skeleton
Pattern. .
7. Prepare mould by special casting process such as Co, process Shell moulding
process Investment casting process, Centrifugal casting process etc.
8. Operate Die casting machines to produce castings.
9. Apply dressing materials to all types of moulds and cores.
10.  Use chills : Chaplets and Denseners for various metals.
1. Use different Exo-thermic materials and obtain directional solidification.
12, Operate all types of moulding machines : core making machines, sand
reconditioning plant.
13, Fettle all types of metals by using various types of fettling equipments —
Identify castings defects. .
4. Carry out all mechanical tests on metal casting.
15. Prepare the charges for various metals and alloys.
16.  Select different Refractory materials for various foundry purpose.
17. Use different Fluxes for various metals and Degasing.
18.  Maintain and operate different foundry Furnaces such as Arc furnace, Induction
furnace, Rotary furnace etc. -

19. Pour liquid metal by using various liquid metal handling equipments.
20.  Operate all types of core ovens and bake the cores.

2t.  Salvage all metal castings.

22. Operate all types of equipments used for Inspection of castings.

23. Handle various types of Temperature measuring equipments to measure the
temperature of liquid metals and furnaces. .
24, Heat treat the casting by various methods.
25.  Any other recent developments available in the Foundry where the apprentice
undergoing training. .
Note : Above mentioned aperations/skills are desirable. Trainees must carry out

:E:5»:::5ww:_\ono_,m:o:m.. possible in the establishment where they
undergo training. i

I.
2
3
4. Prepare sand by using all types of binders for mould & core.
5.
6.

SYLLABUS FOR RELATED INSTRUCTION (THEORY)

Related instruction should be imparted to all the apprentices during entire period

orn&a:mmzn_:amzmmmmmo :&:m:m.,ﬂ:mmv\:mgmm?m:mo:o::nn instruction should
be considered as a guide : ) ‘

The subjects to be taught to the apprentices in related instruction :
. Trade Theory

- Workshop Calculation and Science
- Engineering Drawing

Social Studies

AL -
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FIRST YEAR

The content of the syllabus for apprentices during first year training should be

same as the content of one year course for the LT 1. trainees in this trade.
SECOND AND THIRD YEAR

TRADE THEORY
(3 Hours/weck ot 150 hours/year approximately) -

I. Revision of the first year portion. . ) ) .

2. Safety precautions to be followed while operating various equipments an
machines in foundry ; handling liquid metal ; mo:::m the casting and detailed
information about the handling of fire fighting equipments and other m.ﬁ.aQ
devices. )

3. Composition of various moulding and Core sands used for steel and its alloys.

4. List out various binders used in steel foundry. . . )

5. Name and method of application of various Facing materials no.n steel wmm::m.
* 6. Detailed information about all types of moulding and core B»E:.m :Sn?:am.».
7. Detailed information about the construction ; operation and B&En:»:.nn 0
Blast fumnace ; Arc fumace, Induction furnace Open hearth fumace ; Air

- fumace ; Rotary furnace and 8:<n§.0.2.

8. Detailed information about “sand testing”. . ) ) ]

9. Detailed information about special casting process including Die Q.m::m. .

10. Detailed information about the methods and the equipments used for mﬁ.:.:m of
different metal castings. .

11. Detailed information about the manufacturing process of cast iron, steel and
Non-ferrous metals. )

12. Detailed information about the manufacturing process OW copper base w__o«m -
Aluminium alloys — cast iron alloys and steel alooys including magnesium
alloys. . . .

13. Qm.wmmmnmmo: of copper base alloy, aluminium alloy, cast iron alloy and steel
alloy as per L.S. ) . . )

14. mm.ovmnm of elements normally presents in ferrous metals—effect of alloying
element in cast iron alloys and steel alloys. . . .

15. Detailed information about heat treatment of castings and m_wém_:m of castings.

16. Detailed information about the layout of &mmn_‘.ni 3::.&:2 »,.o::aé
mechanisation, construction and use of different materials handling equipments
used in foundry. . .

17. 1.S.1. specification for all raw materials ,.E& in foundry.

18. L.S.I. specification for all metals and their alloys.

19. Estimation cost of casting.

20. Revision and Test.

IL. WORKSHOP CALCULATION AND SCIENCE
(One hour per week or 50 hours per year approx.)
. Revision of previous years work.
,_N. WMBo:Smo »ﬂa its mcw_mnuaozéqoc_aam appropriate to the Trade group.
3. Further problems in mensuration work, power and energy.
4. Friction-simple problem on straight and bell crank levers.
*5. Mensuration and further problem as applicable to the trade.

i
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Elementary principles of parallelogram and triangle of force. Force. on piston,

ram etc. .

Mechanical advantage-velocity ratio-useful work. Mechanical efficiency of
machine. }
Gear and belt drives. Determination of horse power, speed and size of puliey’s
and Gears. ’ :
Velocity, Acceleration and Retardation.

Centre of gravity.
Specific Gravity.
Descriptive explanation of expansion of solids
— coefficient of expansion

» liquids and gases — due to heat
brief description on transference of — heat, heat

]

conduction, convection and radiation. .
Minimumtenacity, elasticity, malleability, brittleness, hardness, compressibility
and ductility. :

Meaning of stress, strain modules of elasticity,
of safety and different types.of stress.

Quality of heat-unit of heat, B.TH.U. CH.U.
Heat and Temperature, Thermometric scale Fahrenheit scale to centigrade and
vice versa. : : B e
Measurement of Temperature — Name and brief description of temperature
measuring instruments used in workshop including those high temperaturee.g.,
optical and immersion pyrometer. . B : Do

ENGINEERING DRAWING
(2 hours per weekior 160 hours per year approx.)

altimate Tensile strength, factor

Revision of previous years work:

Explanation of 1.S.1. Standards for Engineering Drawing.
Working drawings of simple machines and engine parts:
Advanced blue print reading, C

LS

- 696 1960.

SOCIAL STUDIES

The syllabus has already been

approved and is same for all the trades,




