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LABORATORIUM ILMU LOGAM

UNIVERSITAS SANATA DHARMA YOGYAKARTA
FAKULTAS TEKNIK FURUSAN TEKNIK MESHN
Alamat : Kampus Terpadu USD JI. Affandi, Mrican, Yogyakarta,

‘ PENGUJIAN BENDING

Mesh  : 200

1

Variasi - 26/86

i

No| b{mm) h fmm) L¢mm) | Force(kg) | Deformasi (mm) |

L P O1270 4,60 93,60 - 21,30 ~ 5,550 [

21 12,70 4,60 - 93,60 17,60 9,000

3] 12,70 4,60 93,60 20,60 7,500

4 [ 12,70 4,60 93,60 23,60 7,456

st 170 4,60 93,60 1520 5,500

Mesh ;200

Variasi : 30/70

J}’I‘a b (mm) h (mm} L{mm)y | Force(kg) | Deformasi(mmy |

1t 1270 4,66 93,660 | 1900 | 3,600 -

2t 12,70 4,60 93,60 24,40 4,550

31 1270 4,60 93,60 19,40 3.800

4 | 12,70 4,60 93,60 24,90 4,200

S| 12,70 4,60 93,60 21,60 4,000

i

l

Mesh  : 2060

l

Variasi : 40/60

No | b (mm} h (mm) L(mm) | Force(kg) | Deformasi (mm} |

f | 12,70 4,60 93,60 24,20 ' 5,500 :
12,70 4,60 93,60 21,70 5,300
12,70 4,60 93,60 26,70 5,100
12,70 4,60 93,60 31,10 4,560
12,70 4,60 93,60 29,60 4,600
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LABORATORIUM ILMU LOGAM
UNIVERSITAS SANATA DHARMA YOGYAKARTA

FAKULTAS TEKNIK JURUSAN TEKNIK MESEN
Alamat : Kampus Terpadu USD 1. Affandi, Mrican, Yogyakarta

,' PENGUJIAN BENDING
| Mesh - 200
|
| Variasi - 50/50
No| b(mm) | bh@um) | Lfmmy | Forcefks) | Deformast (mm) |
10 12,70 | 460 | 9360 2330 | 5350 ;
2| 1270 | 460 | 9360 | 2620 | 4800

31 12,70 | 460 | 9360 | 2750 | 5,100

4| 12,70 | 4,60 3,60 | 2700 | 5350

51 1270 | 460 | 9360 | 30,00 5,250
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‘ LABGRATORIUM MU LOGAM i
“UNIVERSITAS SANATA DHARMA YOGYAKAH’IA :

FAKULTAS TEKNIK:-JURUSAN TEKNIK. MESIN
A!zmst Kmnp.sTcrpaduUSDlLAﬂ'and’ Mnean Yogyakar(a P

| PENGUIAN BUCKLING:

Mesh  : 200
Variasi: 20/80

I Af{mm2y | Force [kg)

46 42,10

46 3 . 3960 . -

- 35,80

R <] { 3310 .
46 % 3s5E0

Qi eFi u.r P |
&

“Mesh 200
'Viﬂas.i—:- 30779

o TNO]  A{mm?) | Foree(kg)
Z 33 46 ] 37,70
| ¥ 46 -- 45.20
5 3.3 46 i 48.30
: 14 36 3 3880
13, 45 1. 3580 -

© fdesn 1260
- Variasi : 40/60

|
ANO A (mm?) ] Force (ke}-
41 46 6330
nEE 46 b . T380
13 46 67.00

| 180 46 §420 |

| 54 . 46 , 5696 1




LABGRATORIUM IEMULOGAM

,- 'UNIVERSITAS.SANATA DHARMA. YOGYAKARTA-’
' FAKULTAS TEKNIK FURVUSAN TEKNIK.MESIN ~
“Afarmat & ‘Camp.ts'['crpadu USHILMEmd’ Mnc.m,Yogyaksrla —
! | N
| | PENGUJIAN BUCKLING
Mesh 200
ija‘csi - 50/50
NO A (mm2) Force (kg)
; F 1 46 141,16
: 12 46 63,10
i3 46 126,30
4 46 172,50
' 5 46 149,50
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Standard Test Method for

This standard has been

c

§]. Scope *
1.1 This test method covers the determination of the me-
fchanical properties of unreinforced and reinforced rigid plas-

ics,| including high-modulus composites, when loaded in
compression at relatively low uniform rates of straining or
pading. Test specimens of standard shape are employed.

§ 12 The values stated in SI units are to be regarded as the
it da.rd The values in parentheses are for information only.

' N?'rs |—For compressive properties of resin-matrix composites rein-
forced with oriented continuous, discontinuous, or cross-ply reinforce-
fin nls tests may be made in accordancc with Test Method D 3410.

1’3 This standard does not purport to address all of the
[ ﬁzly concerns, if any, a.s‘socmred with its use. It is the
g spo:mbduy of the user of rh:s standard to- establish appro-
priate safety and health pracnces and determine the applica-
:hty of regulatory limitations prior to use. A specific precau-
uonary statement is given in Note 11.

I‘rlm'l-: 2—This test method is technically equivalent to ISO 604.

2. |Referenced Documents

2 1 ASTM Standards:

" D618 Practice for Conditioning Plastics for Testing?

' ID 638 Test Method for Tensile Propertles of Plastics®

. {D 883 Terminology Relating to Plastics?

|D3410 Test Method for Compressive Properties of Poly-

., mer Matrix Composite Materials with Unsupported Gage

| - Section by Shear Loading?

; D4OOE) Classification System for Specifying Plastic Mate-
rials

li D 4066 Classification System for Nylon Injection and Ex-

| trusion Materials?

.+ D 5947 Test Methods for Physical Dimensions of Solid

II Plastics Specimens®

! ! This test method is under the jurisdiction of ASTM Committee D20 on Plastics
md is the direct responsibility of Subcommitice D20.10 on Mechanical Properties.
* Current edition approved Auguost 10, 2002. Published Oclober 2002, Dﬂglnally
published as D 6Y5 — 42 T. Last previous edition D 695 - 02,

- 2 Annual Book of ASTM Standards, Vol 08.01.

* Annual Book of ASTM Standardy, Vol 15.03.

A Annpal Book af ASTM Srendands, Vol 08.02.

* Annnal Book of ASTM Stedurds, Vol 08.03.

~

i
|
f
|
|
|
|

Compressive Properties of Rigid Plastics’

This standard is issued under the fixed designation D 695; the number umudaately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of fast reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

d for use by agencies of the Department of Defense.

E 4 Practices for Force Verification of Testing Machines®

E 83 Practice for Verification and Classification of Exten:
someters®

E 691 Practice for Conducting an Interlaboratory Study tc
Determine the Precision of a Test Method”

3. Terminology

3.1 General— The definitions of plastics used in this tes
method are in accordance with Terminology D 883 unles:

" otherwise indicated.

L

3.2 Definitions:

3.2.1 compressive deformation—the decrease in length pro-
duced in the gage length of the test specimen by a compressive
load. It is expressed in units of length.

3.2.2 compressive strain—the ratio of compressive defor
mation to the gage length of the test specimen, that is, the
change in length per unit of vriginal length along the longitu-
dinal axis. It is expressed as a dimensionless ratio.

3.2.3 compressive “strength—the maximum compressive !

stress (nominal) carried by a test specimen during a compres-
sion test. It may or may not be the compressive stress
(nominal) carried by the specimen at the moment of rupture.

3.2.4 compressive strength at failure (nominal}—~the com-
pressive stress (nominal) sustained at the moment of failure of
the test specimen if shattering occurs.

3.2.5 compressive stress (nominal)—the compressive load
per unit area of minimum original cross section within the gage
boundaries, carried by the test specimen at any given moment,
It is expressed in force per unit area.

3.2.5.1 Discussion—The expression of compressive proper-
ties in terms of the minimum original cross section is almost
universally used. Under some circumstances the compressive
properties have been expressed per unit of prevailing cross
section. These properties are called “true” compressive prop-
erties.

3.2.6 compressive stress-strain diagram—a dlagram in
which values of compressive stress are plotted as ordinates
against corresponding values of compressive strain as abscis-
sas.

P

® Annual Buok of ASTM Standands, Vol Q3.0
T Al Buvk of ASTM Standards, Vol 14.02.

; *A Summary of Changes section appears at the end of this standard.
'Mgmo ASTM Intematianal, 100 Barr Harbor Drive, PO 8ox €700, Wes! Conshohocken, PA 13428-2953, United States.

—_——————— w . .



2.7 compressive yield point—he first point on the stress-
- Hiain. dlagramat which an increase mstmnoccurs without an

teld point (see also section 3.2.11).
§13.2.9 crushing load—the maximum compressive force ap-
gied to the specimen, under the conditions of testing, that
;'--.- ces a designated degree of failure.
) 3 2.10 modulus of elasticity—the ratio of stress (nonnnal) to
i

; 3 2.11 offset compnem‘ve yield strength—the stress at which
1strcss-slram curve departs from linearity by a specified
e cent of deformation (Dﬁ'set)

i

!,- mpable of sustaining without any deviation from propor-
Fonality of stress to strain (Hooke's law) It is expressed in

imens of uniform rectangular cross section, the radms of
ation IS 0.289 umes the smallcr cross-sccnonal dmlenswn

1. significance and Use

Hressive properties of plastics when employed under conditions
";_- mnmatmg those under which the tests are made.

42 Compressive properties include modulus of elasticity,
Bield stress, deformation beyond yield point, and compressive
tre gth (unless the material merely flattens but does not
gracture). Materials possessing a low order of ductility may not
gxhibit a yield point. In the case of a material that fails in
mpfession by a shattering fracture, the compressive strength
Yas a very definite value. In the case of a material that does not
il in compression by a shattering fracture, the compressive
tre gt‘h is an arbitrary one depending upon the degiee of
fistortion that is regarded as indicating complete failure of the
Material. Many plastic materials will continue to deform in
Yompression until a flat disk is produced, the compressive
tress (nominal) rising steadily in the process, without any
vell-defined fracture occurring. Compressive strength can
ave no real meaning in such cases.

Ing data for research and development, quality control, accep-
fnce or rejection under specifications, and special purposes.
fhe tests cannot be considered significant for engineering
esign in applications differing widely from the load-time scale
bt the slandard test. Such applications require additional tests
fuch as impact, creep, and fatigue.

| 4.4 Before. proceeding with this test method, reference
aould be made to the ASTM specification for the material
feing lcsted Any test specimen preparation, conditioning,
ensions, and testing parameters covered in the materials

]

. 4.1. Compression tests provide mfonnanon about the com- *

- 43 Compression tests provide a standard method of obtain- .

4 D695 - 022

specification shall take precedence overthose-mentioned in this

test method. If there is no material specification, then the

default conditions apply. Table 1 in Classification D 4000 lists
the ASTM materials standards that currently exist.

5. Apparatus

5.1 Testing Machine—Any suitable testing machine capable
of control of constant-rate-of-crosshead movement and com-
prising essentially the following:

5.1.1 Drive Mechanism—A drive mechanism for imparting
to the movable cross-head member, a uniform, controlled
velocity with respect to the base (fixed member), with this
velocity to be regulated as specified in Section 9.

5.1.2 Load Indicator—A load-indicating mechanism ca-
pable of showing the total compressive load carried by the test
specimen. The mechanism shall be essentially free from
inertia-lag at the specified rate of testing and shall indicate the
load with an accuracy of *1 % of the maximum indicated
value of the test (load). The accuracy of the testing machine
shall be verified at least once a year in accordance with
Practices E4.

5.2 Compressometer—A suitable instrument for determin-
ing the distance between two fixed points on the test specimen
at any time during the test. It is desirable that this instrument
automatically record this distance (or any change in it) as a
function of the load on the test specimen. The instrument shall
be essentially free of inertia-lag at the specified rate of loading
and shall conform to the requirements for a Class B-2
extensometer as defined in Practice E 83.

Note 3—The requirements for extensometers cited herein apply to
compressometers as well,

5.3 Compression Tool—A compression tool for applying the
load to the test specimen. This tool shall be so constructed that
loading is axial within 1:1000 and applied through surfaces that
are flat within 0.025 mm (0.001 in.) and parallel to each other
in a plane normai to the vertical Joading axis. Examples of
suitable compression tools are shown in Fig. 1 and Fig. 2.

5.4 Supporting Jig—A supporting jig for thin specimens is
shown in Fig. 3 and Fig. 4.

5.5 Micrometers—Suitable micrometers, reading to 0.0]
mm or 0.001 in. for measuring the width, [hlckncss, and length
of the specimens.

6. Test Specimens

6.1 Unless otherwise specified in the materials specifica-
tions, the specimens described in 6.2 and 6.7 shall be used.
These specimens may be prepared by machining operations
from.materials-in sheet, plate, rod, tube, or similar form, or
they may be prepared by compression or injection molding of
the material 10 be tested. All machining operations shall be
done carefully so that smooth surfuaces result. Great care shall
be taken in machining the ends so that smooth, flat parallel
surfaces and sharp, clean edges, to within 0.025 mm{0.001 in.)
perpendicular to the long axis of the specimen, result.

6.2 The standard test specimen, except as indicated in
6.3-6.7, shall be in the form of a right cylinder or prism whose
length is twice its principal width or diameter. Preferred
specimen sizes are 12.7 by 12.7 by 25.4 mm (0.50 by 0.50 by
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i1 in.) (prism), or 12.7 mm in diameter by 25.4 mm (cylinder).
B Where elastic modulus and offset yield-stress data are desired,
B he test specimen shall be of such dimensions that the slender-
 ness ratio is in the range from 11 to 16:1. In this case, preferred
specimen sizes are 12.7 by 12.7 by 50.8 mm (0.50 by 0.50 by
82 in.) (prism), or 12.7 mm in diameter by 50.8 mm (cylinder).
8 6.3 For rod material, the test specimen shall have a diameter
8 equal (o the diameter of the rod and a sufficient length to allow
¥ a specimen slendemess ratio in the range from 11 to i6:1.

7%

FIG. 3 Support Jig for Thin Specimen

6.4 When testing tubes, the test specimen shall have a
diameter equal to the diameter of the tube and a length of 25.4
mm (1 in.) (Note 4). For crushing-load determinations (at right
angles to the longitudinal axis), the specimen size shall be the
same, with the diameter becoming the height.

Note 4—This specimen can be used for tubes with a wall thickness of
1 mm (0.039 in.) or over, to inside diameters of 6.4 mm (0.25 in.) or over,
and to outside diameters of 50.8 mm (2.0 in.) or less.

6.5 Where it is desired to test conventional high-pressure
laminates in the form of sheets, the thickness of which is less
than 25.4 mm (1 in.), a pile-up of sheets 25.4 mm square, with
a sufficient number of layers to produce a height of at least 25.4
mm, may be used. , ;

6.6 When testing material that may be suspected of anisot-
ropy, duplicate sets of test specimens shall be prepared having
their long axis respectively parallel with and normal to the
suspected direction of anisotropy.

6.7 Reinforced Plastics, Including High-Strength Compos-
ites and High-Strength Composites and Highly Orthotropic '
Laminates—The following specimens shall be used for rein-
forced materials, or for other materials when necessary (o
comply with the slenderness ratio requirements or {0 permil
attachment of a deformation-measuring device.

6.7.1 For materials 3.2 mm (4 in.) and over in thickness, 3
specimen shall consist of a prism having a cross section of 12.7
mm (% in.) by the thickness of the material and a length such
that the slenderness ratio is in the range from 11 to 16:1 (Note
5)-

6.7.2 For materials under 3.2 mm (' in.) thick, or where
elastic modulus testing is required and the slenderness ratic

" does not provide for enough length for attachment of :

compressometer or similar device, a specimen conforming «
that shown in Fig. 5 shall be used. The supporting jig shown ir
Fig. 3 and Fig. 4 shall be used to support the specimen during
testing (Note 6). '

Nume S—IF failure for materials in the thickness range of 3.2 mm (¥
in.) is by delumination rather than by the desirable shear planc fracture. th
material may be tested in accordance with 6.7.2.

Note 6—Round-robin tests have established that relatively satisfactor,
measurements of modulus of elasticity may be obtained by applying .

compressometer to the cdges of the jig-supporied specimen. |



