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Graphitization characteristics of either conventional malleable irons and
magnesium-treated white irons have been proposed or reported in previous
literature. However, no detailed investigation has been conducted regarding the
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heat-treatment responsiveness of Mg-treated malleable irons. In this paper, the
influence of different foundry variables(e.g. section size, composition of the iron,
nodule count, etc.)on first-stage and second-stage graphitization was investigated.
Magnesium treatment contributed to improved nodularity, uniform nodule size,
uniform nodule distribution and shorter first-stage graphitization time. Empirical
regression equations were derived and indicated that the pearlite-ferrite ratio in
the matrix can be controlled by varying the second-stage graphitization cooling
rate through critical temperature range. The pearlite-ferrite ratio also depends
upon the section size of the castings, the composition of the iron and the nodule
count.
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(1) The structure of a material can be investigated on several levels.

MA BB T A ETA B R LT,

(2) After the hot-worked surface has been cleaned and oxides removed, the metal
can be cold worked to give the final dimensions and properties.
EA LR L BRBHAITHERRERS G, Tt Bit
Am TAF B B/ 64 R+ Fokk 48

(3) In forging process a continuous “grain flow” can be produced in the metal
which can be oriented to follow the shape of the part and result in maximum
strength efficiency of the material.

ABREILY, SRALTA &S “BRA, LAKLE LM
IR, RMHEFRRGBEKE,

(4) Hard spots can be removed from castings by heat treatment, either annealing
or normalizing, unless the iron contains alloy elements such as chromium.
WRRAGBEING S AL, BET AR AALIZ (B KHE K )
SR

(5) Rapid progress in the exploration of outer space has been made possible by
new methods and knowledge of welding metallurgy.

W42 06 A2 09 37 0 o ik Ae ko iR AR AT S B 5 AR M) 69 iR ik K R R A T 42

(6> The amount of undercooling degree that occurs with a given analysis of alloy
melt and cooling rate is strongly influenced by the presence of nuclei in the
melt.

E—RONFERS A IEAT, 24 Rit TAEGK LR SLRT H
1ot AR 89 IR AL H ok,

T, B AR ARE “by-” WY, MBI, L
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(7) By carefully applying a current to the joint after welding, it is possible to
retard the cooling rate and produce a machinable weld joint.
ARG BT IF R G IR, A TR I A 20k BT KT
T AT A T 6 1R 48,

(8) By increasing carbon and/or silicon contents the propensity of cast iron to

solidify white is reduced.

B gt (R) #92F, HHREARG D HMARATT.

=. iBEHD

FAEEFR, ShRMIEEEER (9. 8. iEafsEXRENHN
Bagi) MAMZ, XREACWKEERERH. Bk, mzandeigE
XA ARG SERUIX LR . B R A — R e BRI U5 3 B s
FIEAT PR BB R e, P ME - MR ERRRE M NE, M
MAER KA FOR, BREFMENTEEN, HEWHIANSHES,
ERITFREAREER A

1. AR A

EEWIFEP, SAEER KBRS EE. WEMMPLHT%EH, ®
REBEREHBORRENG, FOTERBRIML. 5.
(1) In laser hardening, the surface of the workpiece, coated with a substance

which increases its absorptivity, is heated to austenitizing temperature.
AHAE K, R —H G K BACEE ) 494 K 49 T 0 A & Ao 3)
BRALBAE, (598 EFEELE)
(2) Examined under a microscope, gray cast iron consists of metal matrix and
graphites.
AERMETR, REKOEERAF T EMA, (5 EEL LR
&)
RMSLEH (BEBRIA+SIAEE) R EIEEN, AR NE
RS TIHISRMG. Bl
(3) Agitation is critical, the aim_being to distribute silicon carbide particles
homogeneously throughout the aluminum melt.
RHEZXER, LAANRBRUBREHN ORI FAERNMER P, (3
553 43D



(4) The process is called dieless drawing, as the product being formed without
direct contact with a die.
WFARRATRGRAARBBAFATAY, AT L AHAHEHE
#, CRENAD

(5) The process involves the moulder placing a box around the pattern, filling it
with sand and then applying a squeeze board by means of levers, thus

exerting the necessary force to compact the sand around the pattern profile.
BANBROREYN IR HARBBEARE, AARY, REATHHFA

BT, BREASLBEEGYHEER, AL TEENG)
(6) In the heat exchanger of blast furnace the air flows through the outside pipe,

the gas through the inside pipe, with heat exchange taking place through the

wall.
AERPARREFY, TRALSET, RAATAST, RARBTF B S
7. (F3i94)
EH (6 BIRT, SEMIMLEHMAM with (without) 8 AR5 1k
MriaEE, BT ANEE I ESATFEER A,
2. &AW
Bl 4 1A R R A R K VR BT BRARTE M AR BT R 4], 2 B L R o
Rrz. #.
(1) The finest wire made today is manufactured by drawing a metallic rod
encapsuled in a glass tube.
AEORMO L /L RBEBERETHE—IREBET P 496 B 15 4] i 4
(2) Iron is made by reducing iron oxide in a large device called blast furnaces.
B — A MO R 89 X AR 4 B3l 3T 4 B ALARIT B 4] 1245
(3) Asthe bending progresses, the top roll is pressed further down and the radius

of the bent workpiece decreases.
MAT @#AT, RBE—F FTE, KT LHHEZE ).

(4) The formation of complex gas can be controlled by reducing the oxygen
content in the melt and this is achieved by adding deoxidants.
BRLBS ERBRY B L FTARH LA RGH R, » L bAoA
FH T,

(5) The adverse effects of segregation associated with slowly cooled large
section castings can be reduced by controlling the purity of the charge
materials and by increqsing the nodule number.
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(6) A metal part formed by forging must withstand the rapid application of a
force without breaking and gave a high enough ductility to deform to the
proper shape.

Rt 7 ik mH & BB LHRZRERNOEARAFTEL, FHLE
ARG SHHEEARFHTABK,

3. AEAME A
ARXATWIRETNERAET 7 ME, AP ERRBRETEMN.

eI NGD, R FEMFEI%. B,

(1) To_control the transformation behavior of austenite, the process of alloying
and heat treatments can be used.
ATEHMERARGEEHNE, TURAL LR LELY,

(2) To insure manufacture quality of electrodes, the American Welding Society
have set up certain requirements for electrodes.

ATHREMMHERE, AAREFLNETOHLALE Y — 4
#.

(3) There is a high requirement of skill in carrying out this operation ¢o produce
products with high performances.

HATIE AR T ERFHHIETT, UL T EH HHEEN S,

(4) Certain elements such as magnesium, cerium and calcium can be added into
the cast iron melt of suitable composition to change the growth habit of the
eutectic graphite from flake to nodular on subsequent solidification.
&Eﬁé%&%%&ﬁ?%m%%ti,#&‘%%%,Wuﬁﬁéﬁ
RETHEDRL FHAEKRIMME KRIELE HRik,

(5) Metallographic samples may also be taken from testbars or from castings to
examine the form of the graphite and matrix or to determine eutectic cell
size. ‘

BARKM CT AN KA S A M EIRIF, R £ KB B Ak 84
A, BAMRMEER AR,

M. ZiAsE

“RTHNER X817 +of + L7 +EMETE " MR AR . LM
HHEAXFHT . FARE. SHEE. REEN. EENE LS5,
ERWIEREE M ERELBEUER RTINS, FOTFEHEWL. 6l
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If forgings are machined by this method, there will be some loss of
material.
FEEWIE D F S Z A I T Rk
The machining of forgings by this method entails some loss of material.
B IXAY 77 ke TAE ARk o — s AR (RIS R
B/

(1) JK Control of the type, size, distribution, and amount of these phases provides

an additional way to control properties of alloys.
X LA KR, K, SAPRERET A4 oo ML
iz,

(2) The pearlite structure can be achieved by control of cooling rate after

solidification or by subsequent heat treatment.
AR T AR AT $I R B G 690 4738 B B 1L /5 R 69 AL IZ 3573

(3) A reduction in heat loss by the use of insulating refractories in heat treatment
furnace seems to be of obvious benefit.
ARSI NP T AR R A KA AR A, BFREH D95

(4) An increase in nodule number and improvements in nodule shape in large

section castings can be effected by the addition of a small mount of

antimony.
Ekﬂi’r@%ﬁ‘ ¥, Aoy %éﬁif*"]'i“’i!ﬂz ¥Ik*kﬂ-fi£ik~
(5) The ion in t r bl air results in a very

considerable increase in melt temperature.
A BNBRARAESR, TAREF R FEKEE,

(6) In recent years concern has been growing over the production of various

r rt,

:&#k/ﬂi]f&%ﬁi&&}ﬂ/‘%ﬁx&/\ﬁﬂi;*%ﬁliki#

(7) The ultrasonic metal inspection is the MZMMMM&LMQM
materials with elastic properties and the n e resulting action

¢ the vibrati in i) al

ER/RE KK GRBAE R T LA M, H RIS A A
AR,

(8) Proper design and choice of the product and its parameters are important for

the successful application of HERF process in production.
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1. FFIEEFHE

FafPRAHE RS —— EiE. BE (WENAsIT AR REiE
DLERS . 4.

The first treatment would require a minimum of 48 hours, while the second

treatment would require only 26 hours.
FoRAERVER A, M AKLEREE 265,

AT LAE B -

The first treatment would require a minimum of 48 hours, the second only

26 hours.

2. ARIE M) A1 4 BE
EEANREGAY, BRENGOEENEQWEBHAR. At

BB EEE T LIRS, G R — IS, .

(1) [When (they are) ] heated under pressure, the constituents fuse (together) .
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(2) [If Citis) ] alloyed with tin, copper forms a series of alloys which are known
as bronze.
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(3) This method, while (it is) simple, can make very complicated castings.
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(4) The punch force p is transmitted to the deformation zone through the pressure
on the bottom of the cup as_(it is shown) in Fig.11.

WEH p BERRNYEASIEHRK, B 11 Fir,
(7 AR\ N “as-” BT EEMITIE “It is shown™)




