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Lesson 1

Casting Processes

Steel castings are critical to every part of an in-
dustrial economy.

Figure 1-1 is a simplified flow diagram of the basio
operations for producing a steel casting. There are
yiriations from this flow sheet, depending on the type
of steel cast, the complexity of the component shape, and
the quality requirements established by the customer.®

The patterns are used for producing molds. Gen-
erally, sand is placed around the pattern and, in the
cage of clay-bonded sand, rammed to the desired
hardness., In the case of chemical binders, the mold is
hhemioa]ly hardened after light manual or machine
-compaction. Molds are usually produced in iwo halves
S0 that the patbern can be removed readily.? When
these two halves are reassembled, a cavity remains
- inside the mold im the shape of the exterior of the
‘pattern, ‘

Internal passageways within a casting are formed
by the use of cores. Cores are parts made of sand and
binder which are sufficiently hard and strong to be
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inserted in a mold.® Thus, the cores shape the inierior
of a casting which cannot be shaped by the pattern
itself. The patternmaker supplies coreboxes for the
produclion of preeisely dimensioned cores. These core-
hoxes are filled with specially bonded core sand and
compacted much like the mold itself, Cores may De
hardened in the vore bhox or subsequent o their removal
from the box. Cores ‘are placed in the drag, or bottom
seotion, of the mold; then the mold is closed by placing
the cope, or top section, over the drag. Mold closing
completes the production of the mold into which the
molten steel is poured. '

The actual casting production begins with melting
of steel (left—hand side of Figure 1-1). Molten steel is
then tapped from the melting furnace into a ladle for
pouring into the mold cavity where it is allowed o
solidify within the space defined by the sand mold and
cores. )

After the casting has solidified, it is shaken out of
the mold and the risers and gates are removed. Risers
are shapes that are attached fo the casting solely to
provide a liquid metal reservoir. Metal in the risers is
needed to compensate for shrinkage which ocours during
cooling and solidification, Gates are the “channels”
through which liquid metal flows into the mold cavity
proper.* Most steel castings are then given an initial
heat treatment to remove stresses and make the casbings.
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Fig. 1-1 Simplified flow diagram of the basic
operations for producing a steel casting.
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less prone to eracking. This heat treatment may ocour
prior to gate and riser removal with certain sizes and
-alloys of castings, Castings are then ecleaned hy a
variety of methods and some, depending on their
service, receive specialized heat treatments like quen-
ching.

Final inspection assures that the customer receives
the quality produet which he ordered. Quality control
is built into all phases of steel foundry operations from
‘the preparation of sand for molds and cores to the
melting, oleaning, and heat treatment operations. Qua-
lity assurance is required by ocustomers for casting
‘which will see special service, Many methods of nondes-
tructive testing are used to assure various aspects of
quality,

New Words and Expressions

casting ['kawsbin] n. G5f:, 657, otk

prooess [*prouses] =. LJ%, 3%, ik

ceritical [‘kritikel] a. K&, W RE :
operation [ope'reifon] n. #fE, TR, 55k
flow sheet FHEE, TZHE

flow diagram WEE, T¥HA

component [kem'pounent] n. B, 45

pattern [‘pzton] n. BIEE

mold [mould] n. X

clay-bonded sand ¥+



ram [rem] v, H'%, BL

binder ['bainds] n. EZH

manual [*'menjuel] @. FITH, ATH
compaotion [kem'pekfon] n. WL, KL -

" reassemble ['rio'sembl] v. EFHEM
in the shape of Lj«-«+ K78 4R

cavity [kaeviti] n, 258, B
passageway [‘pmsidzwei] n. Eif

core hox HE

be subsequent to ZE--e-- =

drag [dreg]l =. T#, T&

cope [koup] »n. L §H, FHY

me]tiﬁg ['meltin] n. #4k, %ﬁi’

tap [twp] v. W, FFFLG] H WA
farnace [‘fornis] n. B

ladle ['leidl] n, 3

pour [po:] v. ¥

solidify [se'lidifai] v. &

shake out ¥80, MAED

riser ['raize] n. B

gate [geit] n. ¥8:l, WI¥SE

be attached t0 FEFE:+++ b

reservoir ['rezevwail] n, KW, A%

compensate ['kompenseit] v, FhE
shrinkage [*(rinkidz] n. ¥4, W4k
stress [stres] mn. W.J7 .

be prone to 5?,@[’@?\ .



eracking ['krekin] ». Y, HFH

quenching [*kwentfin] n. &k

inspection [in'spekfon] n. K%

heat treatment FiibE

quality control Ji-E#:iH

foundry [faundri] n. #3&, %&E

eleaning ['kliinin) ». EIE, B

quality assurance JfiBf#iE

nondestruetive ['nondis*traktiv] ¢. LB
nondestructive testing FLiRIFH

Notes

. There are -.., depending on the .- established by
the customer.

depending on --- R ILFESH A E, FEHEEERIE A
gt the type of steel cast, the complexity of the
component shape IJ & the quality requirements :--
B EAFHFIRIIE T, oash Fil established #BJE T %2
AR, EERERR, S AHBEHENERE R,

. Molds are --- so that the pattern --- readily,

A]s so that=1in order that B]F H K RIEM F), so
that A5 RERRENG, REMENA, TELETX
B, HA BB AT B R LK B
1) so that BIEEBRH 3 ERRENG, MATHE

SRS FERRBENA,

2) so that 8|58 M A1 & E 4501 may, can,could,
would-~ Bt, ¥ b B MR M40,
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“ 3) so that 3| S MM, WAREEHA A ERER,

W& H KR E NG, mHEESE N EEER,
W& Ny 5 RARE M AL,
. Cores are parts made of --- which --- mold.
7 AUeh FEATRIE T AR, which 5] B & E
A, ERIE BRI LI cores B T, —&, EiF
MR BEBARKEHNATEE, BT TSR,
HWERATERY, M5 B to be inserted in a mold
- RBIHF R EEERBE, Y%7 oo, enough,
sufficiently % fEHTR N BAERMERE
. Gates are --+ through which liquid --- into the mold
eavity proper.
fth through whioh 5| SHR B M A, EAATE
R FHESCE R AL A8 +which” 5] %2 M
A, )
WA Y proper AT EF, —MBIE AR BCERT B i
WA 2 80, B THRR R ARTE R
1) #&Hibl ~body, ~one, -thing, ~where &R KRE
RiEe, BERER, M.
Have you read anything interesiing lately?
HESE RS 4 FBRRE G,
2) Bl -ible g, -able &R WL A7 Al B2 ST BH 09 &
WZiE. m. '
Are there any tickets availablep
RHEFREG? ,
3) LHEEBAPVHBLAEE, HEXRH, I,
the members present 7ERER K R



the present members Bl 7 i | 5t |
proper MEMMNEBE“AEN", “HEN", FRHNE
T LR,

pro‘per materials 3E'H 4 B

the furnace proper -T2k

Z X s the mold cavity proper 3R F# & 0 & i ¥
4, AEFEFRHERS,

ATE  eede (e
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Lesson 2

L

 Conventional Moldiag Proc ess’és
for Static Castmg (1)

When a mold is stationary durmg pouring, - the
resulting cssting is known as a stabic casting. Statioc
castings may be produced from molds made in a
number of different ways. '

Green Sand Molding Green sand molding 4s the
mosi popular-method used in stoel foun dries for. produc-
tion of castings. The term “‘green sand” doss nob refer
o the color of the molding sand bnt denoctss sand which
1as been bonded with benionite, céreal, and water. The
properties of green sand are adjustable within wide
limits which makes it possible to use this sand on all
$ypes of mold-making equiptment, from hand molding to
high produciion, high pressure molding machines.?

A variation of the green bkand moldis the “skin
dried” mold. The skin drying technique is used on
molds prepared from green sand, Thoege skin dried
molds are preferred for the production of heavier
castings (300 Ib, 136 kg, and'up). A refractory coating

© is also frequently brushed or sprayed onto the mold




