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 Stress and Strain v G0 b
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When an external force is applied to a}bqu, it causes the body to deform or change -
slightly in shape. It also causes internal forces (Stresses) to act within the body. Mechanics
of materials is the science that analyzes the stresses and strains ‘(deformations) caused by thé
application of external forces. N e '

The analysis and design of axially loaded members are covered intthis!’ chipter. “Axial
loading is encountered in a wide variety of practical applications in all enginéering disciplines.
Although the applications are of ‘soiié interest ,the-¢oncepts 4 definitions) -and procedures are
of particular significance. ‘They form the foundation of futire work, and ate-applied’and-ex-
tended to develop the theory and practice for bther types of loading situations: ': -

' In'the solution of all problems concerning the méthanics of materials s ‘wa'should wnder-
stand the physical actions taking place within the ' member,. Therefore; it is-important:to.-be
able to “visualize” the stress and strdin-occurring.in a body.: Véry little formula methorization
is necessary in the solution of these problems. However} the Habit of making tomplete, care-
fully drawn diagrams of the members under load will aid tremendously in understanding the

. ¢ Y

subject. s 1 N E : O STV TRy S LELR T : Tt

Stress is a function of ‘the internal forces ina body:that aret caused by the application of
external loads®. Mechanics of materials is a study 6f the magnitude and distribution of these
internal forces. To get an understanding of the composition and distribution of the internal
foces, consider a simple bar subjestéd toan axial force #-at'éach end, as shown in Fig. 1-1.
Assume that this bar is made upof.a large number of fibets in parallel alignment. If a section
is passed through..he bar, a free body similar to that shown in Fig. 1-2:will ‘be.obtained.

[ T A SR A

Figi 1-1°7 7ot o ol Fig.1-2" b e, Yeme o
A basic principle of statics is that if a structure is in equilibriumy, ariy portion of the
structure is in equilibrium. In the freebody diagram 6f'Fig:-1-2 the applied extérnal force is to
the right. Since the body is in equilibrium ,-thete must also. be foroes atting toward the Telt:
There forces:, which resist the applied load, are transmitted by the fibdrs of thé“bar.” This'is
analogous to the case of.the strands of a'rope.'When a rope- tarries s load;“edeh individital
strand supports a fraction of that 16ad®. .Ina siiilar » ithotigh 'notias evident nianner; “sach



fiber of the bar transmits a portion of the load T?xe sum of the loads carried by all fibers is
equal to the total applied load. R

The total internal force in the bar is the resultant of all the forces in the fibers, and is e-
qual to P N. It is not common, ,h?wever, toyggeak Qf thq tqj:al force in the bar, but rather of
the intensity of force in the fibers. This intensity of force is called the stress, or unit stress.

Unit stress is defined as the force per unit of area. Written in algebraic terms,

R B T A Y TV LTRSS RN C T,
o==
R | ‘[ P N RS P A IO SR B i B it
Where . G Te o b LT e b ey oy e b R
o==unit stress in N/m?, L
;P=applied load in. N, - . oo L o L
A= area over, which the load acts inm?,. oL . -

. -In engineering practice, the term;“stress” is sometimes:lposely used -to mean either the
total internal foree orunit stress®. The context of the discussion wsually indicates the proper
meaning of the term. In this texts, howevery the term “stress” will always mean unit stress.

».In the-English. system the distinction between: e pound-force and a pound-mass is often
ambiguous since:the word “pound” is used-for both®. SI more clearly distinguishes between
force. and. mass. . The base SI units, for: solid mechanics are.the meter (length), kilogram
(mass).;-and second (time).: The kilogram. is a messure of mass »anot force. The Newton is
the measure of fo.¢. Stress in SI units is measured in Newtons pern Square meter (N/m?).
This is designated a pascal (Pa) and such small units that multiples of this Uit are more con-
venient to use.. Prefixes, symholizing multiples of 10°, are used as. follows:’

GO b ey g L DIBN=IX10YN . . L -
S e IMN=IXI0ON S L
N AT . .. 1kPa=1X10°Pa=1X10°N/m?:

' v o 1MPa=1X10Pa=1X10°N/m? . ..

‘The procedure for calculating unit stress is} of course; the'same regardless of the sys-
tem of measurement.

The definition ¢=P/A is very important and useful in engmeermg mechanics. Two
things should be noted in-its use. The first is that 1t applies to members that are loaded ei-
ther in tension or in compressxon. 'fhe second, and most 1mportant, is"that the loads must be
applied through the centroid of the cross section and coincident with the axis of the mem-
ber®. If an axial load does not pass through the centroid of .the cross section of the member,
a=P/A does not apply dlrectly‘ o e i

Consider.a bar sybjected to an.axigl tensxle force P, as shown in; Flg‘. 1 3. When the
force is applied, -a-unit stress is developed in the bar that is equal to o=P/A. In addttxon,
the bar elongates slightly due to the. application; of the load.- In mechanics of materials, these
changes .in. length  Calso .referred to. as 'deformations, elongations;. or constractions) are
known as strains.! A strain is, therefore; the change in:length of a:member. -

— 2 —_—



Fig.1-3

! o Le=2m o -

‘Fig. 1-4

© §=0, dmm

The definitions of total strain and unit strain are necessary in the solution of many prob-
lems. The total strain-is the total change of length of the member. It is the dimension &8¢
Greek letter delta) shown in Fig. 1-4. A method of «computing total strain will be given in

next section. Unit strain is defined as the change in length per unit of-length, and is

symbolized by the Gréek letter ¢ (epsilon). Expressed algebraically,
. - : —2 | '
7 ..

Where

€=unit strain in m/m,

d=total strain (total change in length) in m,

L=original length in m.

The unit strain is a dimensionless quantity. There{ore_,:

strain is the same, regardless of the system of units.

15.
16.

stress

strain

deform
axially
member
visualize
diagram
magnitude
distribution

. fiber, fibre
. alignement
- equilibrium
. strand
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algebraic
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17. elongate [i:longeit] v, e

18. contraction  [ken'treekfan] n. R, E%

Notes ‘ T ) _

DsStress is érfunction of the internal forces in a body that are caus_e& by the application
of external loads. K777 4 vk B 47 8 66 35, 1 1.8 Et SR 6 FEV T 22 0

@When a rope carries a load, each individual strand supports a fraction of that load. %

—FBRERZE R A ERBRRSE Y B EY —F4
-@In engineering practice, the term “stress” is sometimes loosely used to mean either

the total internal force or unit stress. ZE TR A, “ﬁ“j]”ﬁ/l\ﬂﬁﬁ;ﬁﬁfm%ﬂ_.ﬂgﬂéfg‘ 8
WA RBBIR Sy .

@]In the English system the dxstmctlon between a pound-force and,a pound-mass is often
ambiguous since the word “pound” is used for both. EH AN, AR —BREZNNEK
HUHH R SRR R R S 7 1A ) SR BB R X AN

® -+ the loads must be appried through the centtoid of the cross section and coincident

with the axis of the member. ﬁﬂﬂ%ﬁﬁﬂ‘@iiﬁﬁﬁﬁ%'bﬁ 5F#KEs.
PERENEERSD

MR RIE— ﬁﬁa)‘(?é@ﬁ)(ﬁ%‘“ﬁ%ﬁi?ix.ﬂi% MWIE%%B’J%@E’C%
HHYUR TR 2R A2 F R B IE %3, A T8R4 4 BY BB S0ME B TS R 30 T iR 238
*JLWIE%?FE?WHEB’JIE&*Wﬁ*ﬂﬂiﬂﬂéﬁ—@'ﬁ:ﬁfﬁ

B2, FEEMPUERMIEE ZAR UEBSHXE L, T L 7E A 3R 1R R 46 B A 0 4 o T
WAFEE 2B, Fw, HF X ARET WA BRI L OE AR, UK TS
RIENBREFAE — GRS HE,

’HLMIE%I%%@B‘JWXEE%#E?E%E%%K%?X*HEWWB’J?X B'C*J?‘Eﬁ%i%l_
R & XA 8RS, B B X A (1, BEROARARIFHEE
R, BB B, ﬂ%$géﬁmmiﬁﬁ‘?ﬂ9§ﬂb‘jﬁl‘ EUFERBIFHES 5y
.
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el IRTIBEELE FTAEH.,
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BAENS

The maximum stresses occur at the inner surface. B jjﬁéﬂilfqi%ﬁ CGRA—RIm
Eﬂi‘ﬂ?i’ﬁ’jﬂﬁi‘l"%"ﬁﬂf)

The total mass of the beam i Is pl, where p is the mass per unit length.

RELWMERE pl, Kb %¥fii€§ﬂ‘lﬁ§ ""ﬂﬁﬂﬁﬁ%ﬁi’]ﬁ*ﬁ"iﬁ)
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R BB N R B EES.

Here a tension load F is applied through pins at the ends of the ba'r.
- BeRE, IR F REX A PR S TRNS . CRIBREAMEATR)

3. MimR%S
AT BRI BB B EGARGUEES, BENFRE MR T RBEEEES, ERAX Y

BB RIBTER . B0 Fe0 F PR L AE R AL S RN, REE TP
HEE T RIFEHR ST

Use of the equation t=£ for a body, say a bolt, in shear assumes a uniform stress dis-

A

tribution too.

AR r= T AT RE NI A GBI R, FIRE BB RHATE . R &
TR R MR AR |

In the above equations positive stresses indicated tension and negative stresses compres-

sion, '

EREANARP, ER AT, AN AERRER A . (EBIRHDIE S48, B4
A, 4B T i85 3017 indicate FIRIE in the above equations)

4. A RK4A% .

H TR TR RS8R, ERSGA R e B, R T RiketiE . &
HRE GR BN ESE R, FBREATPRALFHE RN »y BUE R BIE AN
REMIERE DR, RIS E PR LAY HEEANHROREsS I NONES 4.,
R LR T — B K, B, A RKARVIR TREEN N — 58,

The assumption of uniform stress means that if we cut the bar at section A-A4, remote
from the ends, and remove the lower half, we can replace its effect by applying a uniformly
distributed force of magnitude g, to the cut end.

REAHAH BT ERE . R RN T AT 4T A-A BHELKHTFFHBERGT
*%:ﬂl‘é\,ﬁff]ﬁ’ﬂﬂ&ﬂ]&%%*’i‘kd\% oa KB R TEIER.
(BR—NENEAH, L EBR assumption, B 175 means; B that e R—4
RIEAA, EiFR we, HiBZIAR can replace ; R AT X BEFA 1 if 3] HERIB A
BRFME F—DRIBA B ET LR we cut, B4 RE M A and RREHSE AR
EHI, WIEHIAR remove, AT F 4B T BT if FEE we)

Reading Materials

Stress-Strain Diagram
When selecting a material for a building or a machine, we must have a knowledge of its
properties as well as its ability to withstand stress. The various mechanical properties of a
' material are determined by a series of laboratory tests. At this point, however, we will give
a general discussion of the results of the stress-strain diagrams obtained from tensile tests,
because they explain some important definitions and properties of materials which are useful

in the development of the subject.
—_ 5 J—



Briefly, a tensile test for a material may be described as follows. A round bar of known
diameter is placed in a testing machine. The testing machine exerts a force on the specimen
which may be measured at any time during the test.” An extensometer, which is an instru-
ment for accurately measuring changes in length, is attached to the specimen. A slowly in-
creasing tensile load is then applied to the specimen until fracture occurs. ‘At intervals during
the test, simultaneous measurments of load and elongation are 'made, and a stress versus
strain diagram (graph) is plotted from these data.

In costructing this graph, we plot the values of unit stress (P/A) as the ordinates and
the corresponding values of unit strains (§/L) as the abscissas. The result, such as the typi-
cal graph for mild steel, is shown in Fig. 1-5. A careful analysis of thls curve. will illustrate

several important definitions and properties that are important in the study of mechanics of

materials.
o ‘ U
Vol , Y
Plastic range & | M
o %YL H ' »
& enryPpP !
@ j4e !
Elastic range - II‘ ¢ [}
5 Ae !
0 ! : i~ .
Unit strain c=% €
Fig. 1-5

The curve starts at the origin O and continues as a stralght line until it reaches P. Just
beyond this location i is Y, where the curve flattens out (or it may actually dip slightly). Af-
ter some distance, the curve again continues upward to U, and then tapers off to F, where
fracture occurs.

Each of the various locations on the curve, or segments of the cufve, is given a descrip-
tive name. Point P is the proportional limit of the material. At stresses greater than the pro-
portlonal limit stress (o,,), Hooke’s Law no longer applies. It is also very important to note
here that derived formulas in this text are valid only when the unit stress in the material is
less than the stress at the proportional limit. In design, the stress in the material is limited
to values smaller than the proportional limit. If the stresses exceed this value, stress is no
longer proportional to strain, and the formulas are no longer valid.

Just beyond the proportional limit, the curve flattens out (Y) and the material elongates
with little or no increase in load. The material yields or deforms plastically at this point. The
stress at which this yielding starts is called the yield-point stress’ gy. It may be noted that the
proportional limit and the yield point occur very close together. It is difficult to differentiate
between the two points unless measurements and plots are made with extreme accuracy.

After some distance, the curve increases in slope and reaches a maximum value at U.
The corresponding stress at this point (o,) is called the ultimate stress of'the 'material. It is

pu— 6 J—



the maximum stress the material can withstand. The curve then drops to point F, where
fracture occurs.

If the specimen being tested were observed carefully throughout the experiment, it
would be noted that while the specimen was elongating its diameter was being reduced. The
values of stress in the stress-strain diagram were obtained by using the original area of the
specimen and not the actual area at the various times through the test. This is standard prac-
tice, and explains why the curve drops rather than rises from the ultimate stress to the
breaking point. After the ultimate stress is reached, and just prior to fracture, the specimen
“necks in” at the location of fracture. Therefore, the actual stress at this point is consider-
ably higher than the computed value on the curve.

It is becoming increasingly more common to discuss stresses in the elastic range or in the
plastic range with regard to different theories of design. The elastic range of a material is the
range of stress within which the material remains elastic; that is; will return to its original
shape after unloading. In the elastic range, stresses are less than the vield point. When .
stresses exceed the yield point, plastic flow takes place, and the material will never regain its
original shape. This range of stresses is called the plastic range.

The stress-strain diagram also gives an indication of the stiffness of a material. Consid-
ering the straight-line portion of the curve (OP) » we find that the slope of the line is equal to
the change in unit stress divided by the changs in unit'strain. The expression for the slope
may be written as

Change in stress _ Ag
Change in strain~ Ae

tgld=

This is also the definition of the modulus of elasticity (E=c/¢). An indication of the
modulus of elasticity (or relative stiffness) of the material may be obtained by noting the
slope of the initial portion of the curve. The steeper the slope of the curve, the greater the
modulus of elasticty (or relative stiffness) of the material.

 If the tensile specimen is loaded to a stress smaller than the propértional limit and then
unloaded, coordinates plotted on the diagram during unloadihg will {fall alohg the origihal
line OP. However, if the specimen is loaded to a point beyond the proportional limit, such as
point M in Fig. 1-5, and then unloaded, coordinates plotted on the diagram will fall along

line MN. If the stress is reduced to zero, a permanent set ON will remain in the bar.



Text 2
Limits and Tolerances

Dimensioning
The design of a machine includes many factors other than those of determining the loads

and stresses and selecting the proper materials. Before construction or manufacture can be-
gin, it is necessary to have complete assembly and detail drawings to convey all necessary in-
formation to the shop men. The designer frequently is called upon to check the drawings be-
fore they are sent to the shop. Much experience and familiarity with manufacturing processes
are needed before one can become conversant with all phases of production drawings®,

Drawings should be carefully checked to see that the dimensioning is done in a manner
that will be most convenient and ur:derstandable to the production departments. It is obvious
that a drawing should be made in such a way that it has one and only one interpretation. In
particular, shop personnel should not be required to make trigonometric or other involved
calculations before the production machines can be set up. .

Dimensioning is an involved subject and long experience is required for its mastery®.

Tolerances must be placed on the dimensions of a drawing to limit the permissible varia-
tions in size because it is impossible to manufacture a part
exactly to a given dimension. Although small tolerances
give higher quality work and a better operating mechanism,
the cost of manufacture increases rapidly as the tolerances

are reduced, as indicated by the typical curve of Fig.2-1, It

Cost of Production

is therefore important that the tolerances be specified at the

largest valuse that the operating or functional considerations Tolerante

‘

permit. . Fig.21

Tolerances may be either unilateral or bilateral. In uni-
lateral dimensioning, one tolerance is zero, and all the variations are given by the other tol-
erance. In bilateral dimensioning, a mean dimension is used which extends to the midpoint of
the tolerance zone with equal plus and minus variations extending each way from this dimen-
sion.

The development of production processes for large-volume manufacture at low cost has
been largly dependent upon interchangeability of component parts. Thus the designer must
determine both the proper tolerances for the individual parts, and the correct amount of
clearance or interference to permit assembly with the mating parts. The manner of placing
tolerances on drawings depends somewhat on the kind of product or type of manufacturing
process. If the tolerance on a dimension is not specifically stated, the drawing should contain
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a blanket note which gives the value of the tolerance for such dimensions®. However; some
companies do not use blanket notes, on the §upp9$ipiog that if each dimension is considered
individually, wider tolerances than those calléd for in the note could probably be specified®,
In any event it is very important that a drawing be free from ambiguities and be subject only
to a single interpretation.
Dimension and Tolerance

In dimensioning a drawing, the numbers placed in the dimension lines represent dimen-
sion that are only approximate and do not represent any degree of accuracy unless so stated
by the designer®. To specify a'degree of accuracy, it is necessary to add tolerance figures to

the dimension. Tolerance is the amount of variation permitted in the part or the total varia-
tion allowed in.a given dimension. A shaft might have a nominal size of 2 - in. (63.5 mm),

but for practical reasons this figt.xre' could not be mainpained 'in, manufacturing without great
cost. Hence, a certain tolerance would be added and, if a ;'ariation of =+ 0. 003 in. (+
0. 08 mm) could be permitted » the dimension would be stated 2. 500 in+0. 003 in(63. 5mm 4
0. 08mm). | ‘

Dimensions given close tolerances mean that the part must fit properly with some other
part. Both must be given tolerapces in keeping with the allowance desired, fhe manufactur-
ing processes available, and the minimum cost of production and assembly that will maximize
profit. Generally speaking, the cost of a part goes up as the tolerance is decreased. If a part
has several or more surfaces to be machined, the cost can be excessive when little deviation is
allowed from the nominal size,

Allowance, which is sometimes confused with tolerance, has an altogether different

meaning®. It is the minimum clearance space intended between mating parts and represents

+0. 000
the condition of tightest.permissible fit. If a shaft, size 1, 498 0.003 ’ is to fit a hole of size
-+0. 003 . . . . . .
1. 500 0.000" the minimum size hole is 1. 500 and the maximum size shaft is 1. 498. Thus

the allowance is 0. 002 and the maximum clearance is 0. 008 as based on the minimum shaft
size and maximum hole dimension. ‘
Tolerances may be either unilateral or bilaterial, Unilateral tolerance means that any

variation is made in only one direction from the nominal or basic dimension, Referring to the

e, ' . . L - +0.003 . - .
previous example, the hole is dimensioned 1. 500 0. 000 which reprecents a unilateral to
. —Q. . . , |

lerance. If the dimensions were given as 1. 5004 0. 003, the tolerance would be bilateral;
that is, it would vary both over and under the nominal dimension. The unilateral system per-

bilateral system, this is not passible without also changing the nominal size dimension of one
or both of the two mating parts. In mass production, where mating parts must.be inter-
changeable, unilateral tolerances are customary. ‘To have an interference or force fit between
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mating ‘parts, the tolerances must be such as to create a zero or negative allowance.

Lot

" New Words and Expressions

BB, B FRE

1. conversant [kon'va:sent] a.

2. personnel [pa:sa'nel] n. EROAR

3. trigonometric [trigona'metrik] n. =V 1C R
4.tolerance - ['tolerans] a. BNEFZB A
5. variation [veari'eifan] n. ﬁﬁy@% s A4k B
6. unilateral Cjuini'leetoral ] a.  HAMBY,BHH

7. bilateral [bai'letoral ] a. X[ 9 » BGH B

8. zero ['ziorau] n. ., %0

9. zone [zoum] n. W, X, EE

10. interchangeability [inta'tfeindzabiliti] n. fl.&‘&

" 11. clearance ['kliarons] ‘ : n. l‘—]ﬁ HER
12. interference [inta'fiarans ] n. T E
13. mate [meit] v. B&
| ' ' n. FE&EW
14. assembly drawing R B @,ﬁm&—]
" 15. detail drawing @ﬁ"@’#[ﬂ

16. conversant with BR, BA FiR
17. tolerance zone AEBE

18. large-volume manufacture KEHE=

19. mating part BE&H

'20. on the suppbsitien that BE

21. nominal size, NHRRAF B YR
22. close tolerance BAE
'23. interference fit FHES, B4
24. force fit EABE .
25. zero allowance THRE TR

26, negative allowance nEE, I8

Notes

®OMuch experlence and famxllarlty with manufacturmg processes are needed before one
can become conversant with all phases of productlon drawings. %%?&EFE #&(Jﬁ)fﬁ‘lﬁiﬂ ,
TEXMNHELBEXRBANAERELR,

@Dimersioning is an involved subject and long experience is required for'its mastery. R
TIRER—-FH LG T ERREEER NN LRER '

®If the tolerance on a dimension is not specifically stated ; the drawing should contain a
blanket. note which gives the value of the tolerance for such dimensions. !IH%R“J"/ \ﬁﬁvﬁ'ﬁ
ﬂlﬁﬂﬂ BEFREEA — A X ER AR ENSE— . '



@+ on the supposition that if each dimension is considered individually, wider toler-
ances than those called for in the note could probably be specified. iX & H IR AM i i+&
ARIHTRSUALE —ERPERNEEHAE,

call for —BE5R ,3#R, :

®In dimensioning a dra.wing, the numbers placed in the dimension lines represent di-
mensions that are only approximate and do not represent any degree of accuracy unless so
stated by the designer. FEEI# IR, H T E R €T 1RH, WIHFER TR L RFERERR
TR, ERREBETSRGME. ‘

®Allowance, which is some times confused with tolerance, has an altogether different

meaning. AEFNSMALEE KEFMEAETRLFRANEY.,
M FEEMEFHITAD

- HTFURIBFERSGR AR RY RABABERES R AR S BN E
JHSJ\T"Pﬁ)’(&ﬂﬁﬁ,Afﬂ%ﬁiﬁﬂ%EU“?@ﬁ%”‘“iﬁﬂlﬁ”\“fﬁ%”iiiﬁ*ﬁﬁﬁ%ﬁﬁﬁt?ﬁ.

1. X5

F}fiﬁ“?ﬁﬂ”,ﬂ‘.ﬁi)ﬁ%i%}‘&%?‘ﬁﬁyi?ﬁﬁﬁ‘%Eﬂ%ﬁ{ﬁiﬁﬁ%ﬂﬂﬂ BERER P2,
FHEWCEM B RME 0, DA ERERECH S BEE BLANERERERNIR,
%E?EEJZZ‘J%,ﬁifﬂiﬁéﬁW§$ﬁéﬁfﬁ$?§,i¥1%1’ﬁj$§&?‘§ﬁtl. '

On the other hand, a material which obeys Hooke’s law is elastic. :

RZ, AR ERESRMREREM B (RE 2 » FERB R AT — 0 &
)‘(,lﬂﬂt,Ei¥1¢iéi¥“ﬂ%”~iﬁ;%ﬁﬁiiﬁ%‘iﬁ%ﬂ%?ﬁ,iﬁi%“ﬁﬂ”—'iﬁ;%ﬂni%
ARIHFR T, N T R Y EBS.

The importance of preloading of bolts cannot be overestimated.

SR IR B R BB R H LR,

ERFA T RRBNR T EEE LR ER ST RLS .

2. E AR

EfiE“iEJl[ﬂ”,ﬁﬁ*ﬁﬁiﬂ\fﬁﬁéﬂiﬁ%%ﬁﬂﬁﬂﬂE'Iﬁ.)bllt,Eﬂﬁ%ﬁtﬁﬁlﬁ,EVZEEE
TR,

ORXFAFAEE A BREFSIGEN IRARLTE,

QORAFEFERS O HIITERHEX REFADGEN IR,

(9&%@1&{1%4‘%@2@],&ﬁ’ﬁﬂ’%?‘ﬁjzrﬁl,ﬁﬁmﬁﬁiﬂ%ﬂ;

(4)%@%%%%%%%%%’@&95‘!%&%?&J‘?ﬁ?ﬂliﬁé’c.

The assumption of a uniform distribution of stress is frequently t&gie in design.

C ERHH, BRRAN S EE. AR EWEREIR, X B make 3] 3FH“R
Fi”)
The constants are found by solving these two equations simultaneously.
WP BBRILRR, W R EREA . CGRIBARER IR, 4 find FHR
W7 R BEUR MY I 2F, 3% constants BARKHBBES A" RIESTANSHEY,
¥ constants Eﬂéﬂﬁﬁiﬁlﬁﬁj“tﬂi”;%Xﬁﬁiﬁﬁ%ﬁ@ﬁ‘i%ﬁ%ﬁﬂ?ﬁﬁ o AT




