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Lesson 4
Diesel Engine
Construction I
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Learning Objectives:

1. Grasp some useful words and expressions in
the whole text.

2. After studying the lesson, he or she will have a
better understanding of Diesel Engine onstruction



part 1
New Words and Expressions
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swing
decelerate
grip

wedge

gutter

boost

liable

erode
chromium
molybdenum
annular
superior
diametrically
mirror finish
chrome-plated
hydrodynamic lubrication

New Words and Expressions
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part 2
Text Analysis
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The moving parts mainly include
, piston, and

BRI ERAEFE Tk EE. HHAE
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The crosshead

The connects the

to the connecting rod (Fig. 4-1). On
either side of the crosshead pin are
mounted the crosshead

T K ERE EATHEM, E+F
REBAE— A Z2A
Tk R,
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The slippers run up and down in the
crosshead as the piston and rod
are and prevent the top
of the connecting rod from moving
sideways.

BRETF LR EAERIZS), BEEEIREE.
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The crosshead bearing (Hi&) is
difficult to

T SR AR AR ME S B
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Because the top of the connecting rod about the
crosshead pin and changes direction each time the piston
reaches mid stroke, the between bearing
and pin at mid stroke is zero, to a maximum
as the piston top or bottom dead center and
then back to zero again as the piston
approaches mid stroke and the connecting rod changes
direction.(D

AA]HBecause FIHIRIFEMNE], FA)His zero, acceleratesfkdecelerates NFHFiBiE.
EREN: FREMFPIIRS T FLE5E3, FHELEERNEMEFEN BZH FH,

DR el A R -2 Sk 2 R AN E R RE P AL B O E, 247 ik SECE 1k S
IER| B ANE, JEEIENFEF ERE IR BF, MEFHZETEZEIHHFA.
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The load on the pin is always

downwards, so it is the

of

the bearing which i 1s subject to
Because of the high loads the bearing

material is a tin-aluminum

bonded to a steel shell. The pin is
highly to a mirror finish.

T KB AEE 2R TR, BrEAF:
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To accommodate the high downward
load and to aid eftective lubrication the
pin has a . This increases
the relative speed between pin and
bearing.

NTENFRIE RN, FEHFEBAERRERE, +7LEE

RK, XA T Pl A 1 18] B AR
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The bottom halves of the bearing shells
have cut in them to assist the
distribution of oil. Oil is supplied to the
crosshead using a or a
and is sometimes
in pressure to aid efficient
lubrication.
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The slippers on the to
allow for any slight in
the guides. The rubbing surfaces are

IBREFZIN, RWFREMAT, ERERAAGTERE.
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The guide surfaces are either
into the or are separately

and machined, then bolted to the A
frames.

TFL IR, AREMTEA-VEL, FRLREMmEE
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The of the guides is very
important as is the between the
guides and slippers. If this alignment is out
of true or the clearances excessive then
excessive wear will occur between piston
rod and and piston and

)
i
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The piston
The piston (Fig. 4-2) of two
pieces: the and the skirt.

i 22 H WA BB 23 4 K
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The crown is to the high
temperatures in the

and the surface is liable to be

and burnt away.

EELEERZEREM.
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For this reason the from which
the crown is made must be able to
maintain its strength and

at high temperatures.

PNRE, EHEKMELL RS RTFIRE, FHEE%HUR T
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The crown also carries the 4 or 5
which may be

The acts
as a guide within the cylinder liner.

EEKEAEESE. .
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It is only a short skirt on engines with

an (known as uniflow
engines), as unlike a
piston engine, no is

transmitted to the liner (that's the job
of the crosshead guides).2

Zxfa]Has unlike a trunk piston engine, no side thrust is
transmitted to the liner AJEFEIRIEMNA].

2A)1%EN: NTEFHIKIBEM RSP (FrERERASKEI RSN ,
THEE R, FASEREENRIINAR, BEA NHEIfZERIGE
GZI TAEH 7L SFHRoRAH) .
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A piston rod is to the
underside of the piston. The other end
of the piston rod is attached to the
crosshead pin.

S
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Pistons are cooled either using water or

the . Water has a better
cooling eftfect than oil, but there is a
risk of of water into the

crankcase. Modern engines have oil-
cooled pistons.

WEEA LAY, HATRIKE, KERRE, (ERMER &,
HRSEHMPLRZ RMRTEE.
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The piston rod is utilized to carry the
oil to and from the piston. The rod is
a running up its

and has

center. This gives an

which, with the central bore, allows a

supply and return.

VT R R A 2 BVE 2, F

EEMARFZER, HI
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An method of cooling uses a
plate and nozzles.

HANH, AIBLIEFER, REARILH
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Note that the oil p the annular
space between the oil tube and
the bore in the piston rod, and returns
down the center. The oil is up

bores onto the underside of
the crown.

EE, MEMNSEZE M E, MNFEIE T TR, .
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The crankshaft

The (fig. 4-3) on the large
modern 2-stroke crosshead engines can
weigh over 300 tons.

—— A 3 ‘ "1’
i
o p
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They are too big to make as a single
unit and so are constructed by joining
together .

34
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On older engines the so-called

method was used. This consisted
of forging separate crankpins
and

ZARIN LR S —REHEGAR. .
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The crankpins and journals were
machined and matching holes bored in
the webs, which were

in diameter. The webs were heated u
and the crankpins and journals fitte
into the holes (which due to the heat
had expanded in size).

H F A S L & VA AL BA
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As the webs cooled down, so the
of the bored holes would try

and back to their .
In doing so, the crankpins and journals

would be

stop them being able to when the
engine was being operated normally.

HHWERA TR, LNERSWZEBIFERIKD, X
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Today, crankshafts for large 2-stroke
crosshead engines are of the

type. In this method of construction the
crankshaft consisting of two
webs and the crankpin are made from
a single forging of 0. 4%

SR, RE RS 2 - H 50, XMGE,
FH P A B A BB A — > B AR SR A — > “HI R o o
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The connecting rod

Text

The connecting rod (Fig. 4-4) is fitted

between the
crankshaft.

and the
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It transmits the firing force, and
together with the crankshaftt
the motion to a

motion.

Parsd
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Connecting rods on the later engines
are produced as a

incorporating the top half of the
crankpin bearing housing and the
bottom half of the solid crosshead pin
bearing housing.

HAKBIHLHIER . -
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On older engines the bearings were
white metal .
scraped to fit. Clearances were
by inserting or removing
between the bearing halves.

LRIV LR BRI, HIAIRRA LB AR A R
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Modern bearings are of the

type, where a thin of white metal
or a tin aluminum is bonded to a
steel shell backing.

W\ AR R R AR, B
A HmEEENER. - -
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Exercise & Examination
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1.During the of a four-stroke/cycle diesel
engine, most of the side thrust of a
is absorbed by the
A. piston skirt
B. pinion

C. crosshead
D. compression rings

FE VU AR SR AL I TR AR A, TR T T 28 RO 70 88 0 i AR IR T
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D pistons have low inertia and high coefficient
of

A. Cast iron

B. Cast steel
C. Forged steel
D. Aluminum

wmiEER A RN (BEER) . RERRBRIFR. -
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3. Why is the ring belt narrower in than the|

skirt of a piston designed for a diesel engine?

A. To allow for greater expansion due to higher
operating temperature.

B. To seal the cylinder against leakage of combustion
gases.

C. To provide an additional surface for oil cooling
D. To provide an additional strength for the crown and

lower structure

HEAX B ERE/ DN THEZERLHNEREN T RFRERK
{5 - BRI B KRB AK .
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4. The outside diameter of the pipe is the
diameter of the bore of the piston rod, the result
being that an formed between the
piston rod and the pipe.

A. less than

B. greater than

C. equal to

D. twice larger than

BTFH/MEEET AR ER/N S REFEETNE FRER T A HEEM.
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S. The are in four parts and pressed
together around the piston rods by means of

A. nuts

B. bolts

C. coll springs
D. stuffing boxes

B TR H R, B B MR iiE E TR R
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6. The incorporated in a two-
stroke/cycle, crosshead diesel engine serves to

A. eliminate the necessity for an oil scraper ring
B. prevent side thrust and cylinder scoring

C. prevent sludge and dirty oil from entering the
crankcase

D. scrape oil and carbon deposits off the cylinder
walls

“HRE RS S A A ZEATSEORLAE, R B L5 YA
BENZ HHARNAE o
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7. Oil is supplied to the crosshead using a swinging
arm or a and is sometimes
to and efficient lubrication.

A. telescopic pipe
B. large bore pipe
C. generating pipe
D. central pipe

BB B B TR H AR 5k, B ATk DA R BGEE -
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8. The connecting rod is fitted between the crosshead
and the crankshaft. It transmits the firing force, and
together with the crankshaft the
motion to a motion.

A. rotary/reciprocating
B. up and down/fore and aft
C. fore and aft/up and down
D. up and down/rotary

52 i e S el T a9 2 s o ey o B
(ER) BIHEBRANREIEIZF).
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9. On a large diesel engine installation, crankshaft
is maintained by the

A. piston rod guides

B. engine thrust bearing

C. crosshead bearing

D. main shaft flexible coupling

FERRISEH DL 23 7, i B S 9 70 il A DR 5 Jil TR % A
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10 . The shells are secured by means of
and studs, the necessary clearance being provided
by means of of different thickness.

A. shims
B. packing
C. glands
D. washers

%A L 368 3 00 Sk g AN Al 7 5 R [ R, g 7K 1R B Bl AS R R B O 22 SRARAEE
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11. The is attached to
the piston with a

A. crankpin

B. sliding wedge
C. wrist pin

D. torque bushing

ERT B/ i i T 2R 0 S vE ZE A IE




