B G NG & L

PN RS
I
fa s u X

i



RIS,

RE S
[ERLE: ]
XHRE
BE®F

]

itHBE A



B r:(\: 3 2 H

KBS

19424  HRUR¥ETHERIE ¥R
B OE ANKFEHIE(TER)

B ¥ eREkE LY

T¥M+

wh b )2

o B
19425 ZEHBRFETHELEBFERS
B HEBIRERYHIS(IER)
O BRI, S
T

A 35 0t

R
19634 JUIMKRY: TG E¥F4
B SUNKEREER(THE)
B I WEESY, SR £
Ph. D

w5

19445 FUERRSFSEEER LF 4
ok e

Bt

19754118 %

B IR FEFR O i F R

19814F4 H1H IR H1H BT

R L xomns
& w R E®
AT (#R) IERA
SER T LA 78 BT OF R ] 5-4
HEES 607
| 075-592-6649 (%)

BB (HOK ¥
BOA KHARAKT (%)

FRENFE I
©N. Ohtani, R. Ichikawa, Y. Miura,

T. Fukutomi 1981
Printed in Japan

| ISBN4-7598-0080-8



K

B o B ORIPHME L HE TR BT, B - BAOHW + )
LEXDORRYEBCERBEL T, FEOEZTWH T L rPHICHACK
ZEZTHERVOTHE. LrLEBFOSEFTEH AVE oz,
HEDORNYBL CLEENFLRLTLAAGSE VLB,

REORYDBEHCOWTUIABOERCIET L0, TTREHK
DBEEBHHREATHHDT, ZZTHLL BBV, FTFFE1I
LBIHREZ LR, bh ) RTULERED L THoT, FORDIE
B(1) BVCXTXEZBRTS2L, 2 RELVWEEEMESZ &, 3)—
DOV F—2DONBERFEHZ L THA. £0 L THAEHREM L KED
CRBOMBCEETRETHAS . G, [BoOBRL LY = 0k THE
LtJavéaxymuiﬁﬁ&v.Emﬁm%ﬁfu,:@ioiﬁm
EHENTHEH, EFENHRBTIYERL, ZHVO [HoFRELARE
DHEIC L > TR ERIEEL DR—BITHS. Ficbhbhicds
TRLEARLDEEFDOE 2S5, AP ETcER, &
Bl TRABDREDDTHAHS.

AEBRIDL Y BAEELT, &B¥0b bW 555 Tl < Brges,
BfiERFELLNEBCET 2RI BREL XL TEL LkdDBEEL
LTREINL. BRI R LAONBIEEBYE, SBIL¥2 L
X, PhoM - JEFAR L Z OB, T, $5is KEAUHE L ORI e L
ERATWAS., RERFBOLE1HORHMLED SV IB#EECED LR
TWAHBR A ZEZCL €, LB CHAIFOBEEY AhEz,
%0 OEMBIEY B XHECHABORI Y ERT 5 23T, ¥
RSB ORERLXEBERATILELTEHRATTHAS. F2HcIE1H
DRFIFICHE N REEORL Y, TORELCEFC, FoHAMRE1
WMOFTHETLENTEDBLIOC LY. 25 L THEOH > TVWBEED



1

BEVEDLIRMEZE, BROENREDTDZndbhb L oIx L.
TCRRT R REOFEATFL | (L¥ERACER LD TH B,
FhewdD0bRABMAERIGEN 196825, BERKXEZENMS
TEBREFBOFEAFHAFTEL TREI D] EWHELAD Y, PHTEE,
K&, o3 ATHBIOIE M ELRIRDI. Lk > TRRRORE
RF T I0ES ) ORI EADIESA, =0, BEEB 1975 Ficif
£XhHEWIEHCHELC, FEE—R, BEEOLELRXICE 7,
LHL 1976 FeFH L EHEE»REFC M2 TEEOBCE L ixh
h, BiE, AAIONELEE RECoOLD, 1981418 X 5 EkK
CEORBIENTEL. BATRELRDTHL I0FERD, XFEYF
EHOBRTH -1, ZORVEIOREZBOESH ZBENL, £ L THH
CHBLIT RS FRAAEREEFHX LHBERO L, HlEo
FROBRWCZEBE CHACKH L TLhLOBEEZEL L.

1981461 A 26 B
WETE¥RELC
KBS



iR B
F1E FEOH)

(R LE)

1) #REHE SEBFRITIEELEELYRIHLE &Ltm WE%,
&rz UL R E LCEB L. s, B, F;a'x XE- &,
-Em&o&ﬁﬁ EREHLIBCLELREDLEEACIRHELEEL L.

T 3, @B 8B K K ¥ BEREOEFEERXIOTEWR HAER
¥—, k&R, ABE, ¥HEAERIDOIIKE, BTRSALLLOKR
hRHELEE L.

2) NBHLE LERIECTCRHELEBCEREY SH/INRHLELLE.

3) ARInSE —oRHELBC-SULEOENRDODZEE I, 5
~L [ ) 2B coaELE.

4) B3 T7rA77<y MEBE~FVYRREII L. MARELXRHL
ELTHEERAFEETRLLS, LD, TpHY, IO TX#]
CRIEDTFRBLELL, ThZh L, P, 85X U0 X 0EHORFIT
It

(Rf)

1) WIEXEE AP, RHELEBeHiCT 3HEB1E, A > TIXBEE
T AHEIEM, BEHHELEIFDTREEF( £ ) v 27)TRLE. A
PEF - LRI EE KR E L. ¥4, RHUEBEET S
RABIODHM0 R LEY—HTRL.

2) & B L%Ouuﬂ&ﬂifﬂ*@?}‘ﬂfﬁ%@unﬂ&017‘;6*\( —&%3
2L5BDIN, LFLbThicEbbhlthot. AlziE, RHEL
EORLFETHDH L ER, BETIHEF, SHEOHADIZTORKLED
b LB

3) Bl LBRIGUT, MIEEFBEORE X -IFHBLAAKED ( )
WK%LK.u@%%,“ﬂﬁ?&mbTE&LWO&D@L?EHK.

4) BN EFEOKoZFEAIE L THRRIR L » e

5) B RHLIELBFECTHHHA, A0 “BB” wonTiEcERL
T hs - T,

—iii—



2 (o)

(RHHLEE
1) IR AHFIHCHTLH5EDS L, SROBK A EETE
b HEELBbh b A, A, B, alidzisRl . £
B0 R LECIGT 558, &FEOVWHACLLbLTIZE A
AL 1.
2) RECHE EMmeimmo%mgﬁkxot
a) #HallkEal s L ’C%éﬁﬁftév Lrchy, AHRAZELET 5B Lo
TIHEE L RIBLEEL L, spectra(B) A =27 b, DX HIBHL
ai DBRIZ (B A e _
b) ®hEalik, B &GRS, LBECLUHETE, BESFEEOE R
HLEEE L.
¢) R LB be Bhal iR 2 BIE L TV 28581213, com-
posed, be ~ of - X 52 F L 7.
d) igs ~ @ RHLFEOHE KL
3) BH TaA7zrvy bEELK

(FR%E)
JEEE, JFER L LTE 1 #o BN IET 2 Bk —o 2 EA K.

(815 oXs)
A LEQE 1 HhicksdaiifEi<—v# L a, b, c, &AL, o
BT LT,

() 6e 62— ek



RHLBOR—7F@/AER (BLE~FvR)

a (7] (4)|u (v)|e (=)|e (+)
ka (H)| ki ()| ku (7) | ke (#)| ko (=)
sa (+) | shi ()| su () |se ()| so )
ta (#)| chi (#)| tsu ()| te (7)] to (H)
na (#)| ni (=) | nu (®)|ne (#+)| no &2
ha ()| hi (e)! fu (7)|he  (~)| ho (&)
ma (=) | mi (3)| mu (&) | me (#)| mo (=)
ya G2 yu (=) yo (=
ra (3)|ri (9)|ru (1) | re (v)|ro (=)
wa (7)lwi (¥4) we (v=)lwo (¥ax)
ga ()| gi ()| gu (7) | ge ()| go (=)
za ()] ji ()| zu (X) | ze ()| zo D)
da (#)]ii (#)| zu (v)|de ()| do (F)
ba (~%) | bi ()| bu (7) | be (=){bo . (F)
pa ()| pi (&) | pu (7) | pe ()| pe (#)
kya (F+) kyu (¥ =2) kyo (& a)
sha (= +) shu (=) sho (> 3)
cha (5+)| chu (+=2) cho (5 2)
nya (=+) nyu (=a=a) nyo (= 2)
hya (e +) hyu (e =) hyo (e a)
mya (I +) myu (3 2) myo (3 z)
rya (Y +) rya (Y =) ryo (Y 2)
gya (¥+) gyu (¥=2) gyvo (¥ =)
ja (¥+) ju (¢a2) jo  (2)
bya (£ +) byu (& =) byvo (€ 3a)
pya (&' +) pyu (&=a) pyo (& a)
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A

@ Hypoeutectoid steels may be cooled slowly enough during the first part of the a
transformation.(~3t#7) ~The composition changes from hypoeutectic to
hypereutectic.(~3t#4) /The presence of subgrain boundaries increases the
strength of an initially soft material. (~¥75) ~The former stage is associated
with the formation of sub-boundaries, and the latter with the recrystallization. b
(~55F)

Baw — B

## — &) —2 The large plant units may be heated with ¢il/, coal, or gas./
Three of the specimens were conventionally quenched in o#/ at 60°C./These ¢
furnaces are electric, gas-fired, or oil-fired, in order of decreasing popularity.
(~ X D)/ Oil-hardening tool steels are used where high compressive
strength is required.(~#&A ) ~Quenching produces a hard, blue, mottled
'surface that may be washed, dried, and oiled.(~ %% %) “oily.(~D X 5 g, ~72 d
bitn)

E#51 2 — BMH- %2 Some of the newer zinc phosphating compounds will
coat both bare and galvanized steel.

# AT We did use an optical microscope because of its easy handling./We e
insisted positively that these reactions were not complete. /They dare not insist
on the justice of their assumption.

Hsn B Molten metal which flows over the edge of crucible is often dangerous for
the workers. ~Slag overflows continuously from one side of the furnace./The f
hot metal must be added so as to prevent any slag from overflowing the banks
of the furnace.(~Z +)/They have one nearly-filled zone with a small
“overflow” of electrons into the second zone.(i&#t) / run over.

LE#»°® The specific heat of substances increases as the temperature rises. /After g
1 hr at 380°C it 7ises again to 29.6 million psi./This holder has a piston, 7ising
and failing with the volume of gas.”The temperature of the contact surface
increases since the frictional temperature is at a maximum near the middle of
the crater. /A price of the virgin ingot ascended at the end of the last year:(& h
B+ 5)

EUF3 This causes excessive loss of iron, but does raise the temperature. / This
bar is provided with a lever by which it may be raised or lowered. A sensitive
balance was used to increase the accuracy of the measurement.,  Electric i
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motors are used for raising and lowering the doors.(~ Z &) /For lifting the
crosshead, auxiliary cylinders are attached to the main cylinder.(~ & &),/ The
weight must be moved up and down vertically.( L FiFT %)

#(F% Inthe data presented below, the properties determined on samples of nickel
of high purity are summarized. ~Gill and others cite an instance where 18% W
steel with less than 0.50% C shows a low hardness after quenching.” These
processes differ from those previously enumerated.,/ Pressure weldir}g is used
for railroad rails, and propeller hubs, to name only a few of the important
applications of the process.

M The rod was annealed at 450°C for half an hour. /Diffusion is rapid while the
plate is hot./ During recrystallization the (531) type crystallites ate the pre-
ferred nuclei which grow at the expense of other nuclei.,” During operation, the
salt concentration of the copper sulfate bath will increase. (ZooHmolE)
The agreement between the observed and calculated data was not improved by
the use of separate temperature factors./The difference between Ap and Ap,
should correspond to the resistivity change due to point defects produced by
plastic deformation./Two principal kinds of bonds may be formed between
metais.(~12) (5% 0% D) Consideration was focussed on the undér]y-
ing relationship among the factors involved. /For other operations, tempera-
tures ranging from 400 to 500°C are used satisfactorily.(~®)

#E ¥+ % They will move in opposite directions.,” The resultant curve is due to the
opposing effects of the decrease of diffusion constant with temperature. ~Such
variations are found to have an adverse influence on furnace performance.,”
Conflicting properties of hardness and toughness are required for bearing
alloys.,/This force must be overcome by the counteracting force./Data
obtained in the laboratory are often iz disagreement with the results in a
factory.(—3 L fz\») /be contrary to. .

#Lr# i The mechanism of the stress corrosion cracking in austenitic stainless
steels has remained obscure. / Ambiguous results are obtained when unknown
ions are present in the test solution. Our concepts of crystal imperfections
have been sharpened from their vague early forms into the present clearly-

~ defined ones. ;

#% - T This, fogether with the simple crystal structures, is responsible for the
ability of metals to undergo plastic deformation./The matter may be quite
important in cooperation with the sintering of iron alloys./These results,
coupled with the high value of the activation energy of the process, suggest that
the process is controlled by some phase bou.ndary reaction. / correlatively.

##+ £ Solid state reactions occur at boundaries where two different phases are
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adjacent to each other. /The temperature of the liquid in contact with the solid
must be low enough to maintain the necessary amount of supercooling. /The
surface is therefore repelled by the negative electron cloud of any nonreactive
metal with which the oxide comes into contact./The misorientation of the two
neighboring grains can often be described as a “tilting” of one with respect to |
the other. /() coytiguous,(&) touch, adjoin.

#%t+ 5 Many plants have experienced these two r}lutually competing effects on
fue! consumption. /This theory siands opposite to the view supported by the
following fact./Our conclusions are reverse to those obtained by Dr.A,
concerning the rate of densification in liquid-phase sintering.

#>uvT The growth of particles will continue in swuccession for many more
hours. /A mirror polish is produced by polishing on successively finer emery
papers, and lapping on revolving cloth-covered wheels. ~one after another.

Bz (%) The corresponding area appears bright under the microscope. /In
Fig. | more than half the field is trarsformed as indicated by the bright area.
This green color was brightened by adding copper ion.(Bi % < 3 %),/ When the
facets are nearly in the plane of the specimen the incident light is brightly
reflected.(B§ % <) (43%) Blast-furnace men were acquainted with this
principle. /For those who are familiar with solid-state physics, an introduction
such as this is unnecessary. /It provides all the fundamental information
required by the reader who is unfamiliar with the subject.(B§ % < fcus)

8% & The brightness of the image is varied by changing the current in the second
condenser lens./For metal surfaces, loss of brightness is sometimes regarded
far more seriously than loss of weight.

#HirH — B A rotary machine is used to open and close a pair of dies./New
possibilities for application of the microscope are opened up when novel
principles for producing contrast are introduced.(Bf < ) /Cast iron parts having
several drilled holes were covered with light mineral oil.(¥L%~)

85 H0 It is obvious from equation (1) that £ is a function of the reaction rate./
Annealing twins usually form at or near the corners of grains, although there
is no obvious reason for this. /It is apparent that a subboundary always consists
of a single array of dislocation.~Additions of nickel produce no apparent
change in yield strength. /It is clear that the driving energy of the two
processes is the same. /It can provide a clear-cut test of applicability of this
mode! to a given diffusion system.(BitR7c) /It is evident from the hardness
values that several of the austempered steels have mixed structures./The
distinct difference is found on grains which are cold worked and annealed.
There is an explicit change in electric conductivity at the upper and lower
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transformation temperatures.

BR 5 H (= Obuiously, there must be a mismatching of unit cells having unlike

orientation. /Twin bands may apparently broaden by the coalescence
mechanism suggested by Burke. / Clearly, this coefficient is a property of the
phase to which the atom is moving. ~ The production of dendrites is evidently a
result of the establishment of a positive gradient of supersaturation./Slip is
distinctly different from twinning in the grain. / explicitly.
B 50235 To reveal the structural details, the polished surface is etched
with a chemical solution. ~ This method fails to reveal the finer details of metal
structure. /It is possible to clarify their correlation by the addition of cobalt.”
His report makes clear the behavior of the soluble elements in the solid
solution. /A surface-located thermocouple is capable of disclosing peculiarities
of the cooling curve.(~Z &) /A few specific examples will serve to elucidate
the problem. /A deeper wunderstanding of the behavior of hydrogen in a-iron
has been acquired by studying its diffusivity. B2\ B 615, BLMCKS)

ETF The first reduction of 20% usually reduces the elongation to about 1/3 of its

initial value./Cold reduced low-carbon steels readily accept phosphate
coatings.(4fdl~ X 1172) /The screw-down motor and control must be capable
of positioning the rolls within close limits.(~ & By#)
JET% Some special processes use heavier drafts followed by stress relieving.
/ Reductions per pass vary greatly, depending on the alloy and hot rolling
conditions. /During hot rolling, even with little reduction, an excellent, oxide-
free weld is made.

B{tt+ s — %1tT % The wear on the latter section is aggravated by the rising
flame. / become worse.

E® The maximum squeezing force of a pneumatically operated machine is
defined by the following equation.(~7]),/Soft materials never show a clear
squeezing point.(~ )

EMsg & The radial crushing strength is an important mechanical characteristic
for metal powder sintered bearings.”A hollow cylinder is. submitted to a
continuously increasing radial load until breakage occurs.(FEERTE &)

EJ& It is important to make sharp and accurate impressions, particularly when
using light loads. /The diameter of the indentation is the same as the diameter
when the ball was in contact with the metal./The Brinell hardness test consists
in indenting the metal surface with a 10-mm-diameter steel ball at a load of
3000 kg.(~%2FBZ &)

7—2 With the arc process, a monel electrode may be used.(~#) Joints
praduced by the various arc methods are as strong as the parent metal, or

e



stronger in most instances.(~#) “Inconel may be melted in electric-arc
Jurnaces.(~%7) /An arc-welding process is the most important means of
minimizing sensitization during fusion welding.(~#&#::)

HENH [(ED) Any surplus not needed to fill either upper or lower dies is flowed
over the edges of both dies.,”Some iron and manganese react with any su»plus
of oxygen, preventing it from entering into the bath. (&%) Nitrogen and
oxygen are less obstructive.(~---T7g\+),/In industry exposures are far foo
slight fo cause real harm.(~---7g D T--- L 72\ )

%% In the carburizing process, it is very important to remove CO, gas which is
in excess in the atmosphere. /It is a work beyond my capacity. / remain, be left
aver, be more than enough.

#88 Platinum wire mesh is fabricated by cross-wire welding with similar
equipment. / The three-dimensional network of the cation voids has no very
pronounced directional concentration.(~#§:&) ;

7—L42ag The starting material consisted of strips of rolled Armco iron.

® — #%

3L When a deeper hole is required, the drill must be withdrawn a sufficient number
of times for removal of chips. /A peep hole, called the wicket is provided for
inspection of the interior of the melting chamber.(d§ ¥ ~) “An interrupted
surface may be obtained by pre-roughening the bore by shot blasting.,/The
cracks or porosity that characterize chromium deposits are undesirable in terms
of resistance to corrosion. / The finished bearing should be well bonded and free
from porosity. /Because of the small orifices, the sprue can be filled quickly.,/
The size of these openings should be such that they can be adjusted to maintain
a slight pressure in the furnace to exclude air. ~Current efficiency during barrel

b

d

4

plating is greatly affected by the size of the perforations in the barrel./Fine

wires are hanging vertically from the ends of the sample through slots in the
bottom of the chamber.(#i&\~) /Slotted draft-box type of unit is ordinarily
used.(~® # %)/ There is a vent or opening to provide for the release of heated
air from inside the container. /Although “blanking” and “punching” are terms
often used synonymously, the two operations are not the same.(~#; %),/ The
pressure is applied to force the air through the pores of the charge by means of
suction. /It is difficult to obtain dense and pore-free electrodeposits of chro-
mium.(~® 7\ ) /For any of the stainless steels, this film is considered to be
nonporous and self-healing.(~ o 7c\») / pit.

FLB The ingot is entered into the 14-in. pass of the roll-body, given two passes
and turned. /Subsequent passes are altema‘tely‘ oval and square in section.
L& &3 A It is usually safe practice to drill to a depth four times the drill

5

h



angu

diameter on the first entrance.~Such information has been particularly
valuable in piercing billets of commercial bronze.(~Z &) /Barrels are
perforated to allow the slurry to escape and recirculate. / The bottom of the pot
should be scraped with a perforated iadle to remove sludge.(F,® B\ 7-) /In
other instances, the metal may be pitled in relatively few areas.(¥.7 % <)

7 2 European angles are widely used for structural work.

#5x He has made a suggestion to explain changes in shape required for maximum

density.,“The data obtained in the present work seem to be full of suggestions.
(~iz&1s) / His experimental results are very suggestive.(~#}) /The results
shown in Table 1 are indicative but not conclusive.(~#j) / hint.
Rt % This figure suggests that the boundary between the two grains can be
quite well matched. ~The preceding dislocation model suggests the following
picture of an ordinary grain boundary./This frequently implies decrease of
radius with time.

B2 The foregoing remarks contain the /mplicit assumption that the vacancy
content of a crystal can change.” The pattern would shrink indefinitely, as was
implicitly assumed above. (f52Riz)

7 &= 7 Inusing dissociated ammonia, it is important that 1009 dissociation be
obtained. ~The tank of ammoniacal gas must be placed in an adequate position.
(~#:0)

A This handbook may serve as a useful guide for alloy selection.(F3{%x)/
Contours of the utmost complexity are flame-cut by hand-guided torches.(F )
)

7/—F — BB# Analuminum plate was used as the anode of an electrolytic cell
containing dilute sulfuric acid./These precipitates will alter the potential of
the alloy in the aneodic direction.(~}j[f),/In a corrosive environment, the
anodic constituent corrodes electrochemically.(~g %)

F/—Fi&k — BRI

7 7P Electricity is introduced at low voltage and high amperage into immersed
electrodes.(~%{) ~ The voltage may be from 5 to 8 volts and a cell can take
from 30,000 to 70,000 amperes.

REE A change in pH can often have a profound effect on physical sfability of the
system.~ The meter should be sufficiently sensitive and never lack zero
stability.

KE1t There is so little difference between chlorine and bromine with regérd to
stabilization of the transition state. / This alloy is solution treated without using
the stabilization (stabilizing) treatment at 800 to 850°C.(~#LE) ~Virtually no
stabilizing elements are lost when stainless steels are welded by this method.
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(~xFH)

#%4L+ % Chromium may be added to sfabilize carbide. / The current must be
steadied by the reactors.(LEL X4 5),/A titanium-stabilized type 430 stain-
less steel was selected for the drip pan.(---T~)

#g% The addition of tungsten to steel narrows the range where stable austenite
can exist, and in turn, enlarges the range of stable ferrite. / These represent less
stable conditions than are shown in the phase diagrams for the Fe-Mn-C
system. /The usual cast iron is structurally somewhere between the metastable
and stable systems.(#-~-)(~)/The a’ primary product is unsiable, however,
and decomposes according to the reaction.(4~~) ~ High frequency current was
superimposed on the welding circuit to establish a steady arc. N

#5  The typical trajectory passes near, not through, the saddle point. /It will not
be possible to guess the £ value corresponding to the saddle point.

%4 Safe concentrations in air have been set at 6 mg/m?, a limit easily maintained
in industrial operations./ The safe limits for most of the alloys are from about
150 to 250°C.(~FR &) / Factors of safely in excess of five, varying up to eight
and even more, are often required for safe and economical operation.(~ {R&)
(~1),/Usually, safety equipment will not permit introduction of atmosphere
when furnace temperature is below 700°C.(~#5@&)

WERN A blueprint or sketch of the forging is submitted to the die shop as a guide
in sinking the dies.

W It is difficult to cause the zinc in blue pou;der to coalesce into the liquid pool
of metal. - :

FE$ Compacting is the most important operation in powder metallurgy.

F¥E  Density determinations on green combpacts, or pre-sintered compacts are
usually performed by determination of dimensions and weighing.,/Depending
on the size and shape of the compact, pressure at which the material is pressed
varies.

Py Ty b (BAA&MI) Especially common are operations involving upsetting
the end of a rod, as in heading a bolt. /In upsetiing machine the piece to be
forged is clamped between two dies with vertical faces.(~#) /The upsei test
consists of subjecting test pieces to severe compression under a hammer at a
forging temperature.(~8) ;

#Hvy  The progression from coarse to fine grit size may be made in steps of 20 to
40 mesh. /Neither extremely coarse nor extremely fine finishes are normally
obtained by polishing./Slow cooling produces coarser structural formations.
(H# M~ ) £ The steel should be rough machined, then heat treated so as to
have a sorbitic structure.($ < )/ The roughened surface is reproduced by the

¢
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deposit. (}1< L 72)

BorlL® — %IL->T It is very difficult to predict i advance whether
operating conditions will be carburizing or decarburizing.,/The single crystal
of iron was set in the carbon boat which had been baked in advance
(beforehand). / The alloy previously heated to 800°C is quenched into water at
once./ The test pieces are polished prior to measuring./The two phases that
are formed have different structures from the pre-existing phase.(~H#H 3 %)

< ¥ % This was coarsened to an unacceptable 80 micro-in. by sand blasting. /A
deep chemical attack roughens the fine details of the surface structure./
Certain oil-hardening steels are often roughened without being defective.,/The

surface of strain hardened grains becomes roughened, while the surface of strain-

free grains remains quite smooth.(¥ < 7¢ %)/ The next roughing operation
entails the use of a portable disk grinder, powered by air or electricity.

78 % The specimens are then coarse polished on a wheel covered with flat silk
crepe, revolving at about 300 rpm.(~3%) /A coarsely polished surface of the
specimen is not adequate for the examination of its microstructure.

D~ Methods for rolling sheet involve an initial breakdown of large cast ingots
at an elevated temperature. ~The temperature of the roughing rolls may vary
from 70°C to about 150°C.(~ = — 1)

8 X  If not removed, these solid particles cause roughness in the plate. /Depending
on its coarseness, more or less of the carbide persists even after surprisingly long
intervals of time. /The roughness factor of the specimen is estimated at 2.4.
(~HAF),/They report a roughness factor of 3 for mild steel abraded with 2/0
emery.(~RAF)

$5 — BW%$ Zinc and lead are difficult to contend with because they are
absorbed by the refractories. / dispute. (&% %), compete with.

Fe# — #E For illustration, a change in state is described by the following
scheme:/ An ore is sampled according to the following sckeme :

%® % This textbook #s revised specifically for a one-semester course for
engineering or science students.(3F7X#.%),The rate of diffusion of an
element through the lattice may be profoundly modified by the presence of a
third element. ~As far as cold-working techniques are concerned, these methods
should be renewed for I'e-Cr-Ni alloys. (E#H 4 5)

#% 5 When the joint has been completed, it should be washed ( cleaned) well with a
solution of about 5% soda./The work should be air-cooled to room tem-
perature before the salt is washed off in water.(FE\ 3 &)

W|h s Value 7.2, which appears in the literature, seems to be too low./The
original crystal structure reappeared at the higher temperatures.(F0~) ~

.
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Three wrought grades of 18% Ni maraging steel have emerged. /These
structures can be revealed by several etchants over a limited range of surface
orientation. / The degree of cleanness of the parts was reflected in the degree of
variation of the phosphate coating.(fZ#t$ %) .

HobT — FE+ RT) Curve “A” presents the emission current obtained from
the emitter prior to activation. / The reactions represenied by equations (1) and
(2) above have very high rates./The author wishes to express his deepest
gratitude to Dr.A for his interest in the present work. /The results are expressed
in pounds per square inch of sheared set;tion. /Cooling curves depict the stages
of heat transfer that occur in quenching. “The term “alloy iron” is used to
designate cast iron to which chromium, copper or other elements have been
added. ~Standard weights of lead pipe are designated by the actual inside
diameter and by a letter showing the wall thicknesses./This fact will be
imdicated by a change in the total core losses. /Specimens are truly indicative
of casting quality. ~A plane which intercepts X negatively and the other axes
positively would be denoted by (hkl).,/Furthermore, “RT” symbolizes the
temper resulting from strain hardening after heat treatment.(i2 & T~)/ The
same symbol in italics stands for the absolute value of the vector. B3
Reduction of carbon produces materials that may exhibit satisfactory me-
chanical properties. /Examination disclosed the presence of precipitated
constituents.(B & 23z4 %) /After forming or forging, such products must be
heat treated to develop high strength. /The fluorescent magnetic particles
should be used for bringing out the fine discontinuities. ~Solid slag samples
cooled in water display similar colors.

HHWH — TRT :

Hhaht: — H@ As a common example, ordinary boiler plate steel is used as
a low-cost construction material. ~The production of rod by conventional but
modernized roiling methods is' to be preferred over the newer, but costly
process.,/ The most popular gases for the use are oxygen and hydrogen.

H 0 %5 It is probable for the amount of supercooling to increase for a distance
into the liquid before decreasing to zero./ The particular arrangement shown
in Fig. 1 is improbable.(~i=7c\») /Most likely foreign elements in aluminum
are copper, silicon and iron. /Regeneration of the cracks by the local stresses
is unlikely (not likely) where plastic deformation can occur.(~ iz 7s\s)

HB(HBH) Certain steels may be preheated as high as 500°C or more for gas
cutting. /The great work hardening rate of a given alloy before annealing is
required. /In one plant, irregularities occurred in the thickness of phosphate
coatings on deep drawn parts.,/ The number of nearest neighbors may in certain
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