PASCCE

Included Equipment

1.
2.
3.
4.

Destructible Member
Breakable Link A
Breakable Link B
Adapter Screw Assembly

Recommended Equipment

Advanced Structures Set
Large Slotted Mass Set
Displacement Sensor
100 N Load Cell

Dual Load Cell Amplifier
PASPORT Interface*

DataStudio Software*

Related Equipment

Cast Beam Spares Set

Instruction Sheet
012-12251A

PASCO Structures System

Destructible Bridge Members

Quantity
2

100

100

2

Part Number
ME-6992A
ME-7589
PS-2204
PS-2200
PS-2205

(see catalog)

(see catalog)

ME-6983

ME-7004

4
e Truss Set ME-6990
* Bridge Set ME-6991
e (Cast Beam Structures Set ME-7009

*See the PASCO catalog or Web site at www.pasco.com for information.

Introduction

The Destructible Bridge Members set consists of Destructible
Members and Breakable Links of two different strengths. Also
included is an adapter screw for fastening a dial indicator of a
PS-2204 Displacement Sensor to a beam or a Load Cell. The
purpose of the Destructible Bridge Members set is to allow the
study of structural failure under heavy loads. The Destructible
Member has a metal plate that is a fail-safe device to prevent
catastrophic collapse of a structure being tested. The Destructi-
ble Member can be used as a #3 beam in any PASCO Structure
Set.

Sensors can be used to measure the force needed to pull apart a
Breakable Link when it is mounted on the Destructible Mem-
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Destructible Bridge Members ME-7004

ber. You can calculate the Young’s modulus for the material in the Breakable Links which come in two different diameters.
A replacement set of Breakable Links (ME-7005) is available that includes 100 of each type of link. See the note on page 5.

About the Destructible Member

The Destructible Member has two end pieces held together by an aluminum plate that acts as a safety link. The two ends can move
slightly relative to the safety link when a load is applied. When the Breakable Link on the Destructible Member breaks, the safety
link keeps the two end pieces together.

The Destructible Member is reusable. When a Breakable Link breaks, it can be easily replaced with a new one. Grip the link by its
tab and slide the holes of the new Breakable link onto the posts of the Destructible Member.

Destructible Member

—

Breakable .
Metal Link Plain end

Breakable

Breakable Links

The Breakable Links are made from extruded plastic. The
Breakable Link A has a minimum diameter of 0.029 inches +
0.001 inches (0.736 mm = 0.025 mm) and the Breakable Link
B has a minimum diameter of 0.042 inches & 0.001 inches
(1.06 mm =+ 0.025 mm).

The Breakable Links are molded. Twist a link to remove it
from the sprue (the passage through which the molten plastic
entered the mold). Each extrusion holds ten each of the two
kinds of links. Each link has its identifying letter molded on
the underside of the pointed end.

Testing the Destructible Member.

When a Destructible Member is part of the construction
of a bridge model, you can hang masses on a cross
member of the bridge to apply tension to the Destructi-
ble Member. If a Load Cell and the Dial Indicator of a
Displacement Sensor are added to the structure, you can
measure the tension through the Breakable Link and the
displacement (stretch) of the link up to its point of fail-
ure

Straight
Connector

Destructible
Member with
Breakable Link

Slotted Masses
on Hanger
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Destructible Bridge Members ME-7004

Mounting a Dial Indicator and Load Cell
Replace the Straight Connector shown in the previous illustration with a 100-N Load Cell.
Use the Adapter Screw to attach the Dial Indicator of the Displacement Sensor through the plain end of the Destructible Member

and into the Load Cell. Arrange the Dial Indicator so that its plunger touches one side of the winged end of the Destructible Mem-
ber. Connect the USB cable from the Dial Indicator to the Displacement Sensor (not shown).

Dial
Indicator

R e

Destructible Breakable Destrctible
Member Link Adapter Member
(winged end) Screw (plain end)

As each slotted mass is added, the stretch of the Breakable Link is measured B Brid [.—|rE"§
by the Dial Indicator of the Displacement Sensor. The tension (stress*) is = J ——
measured by the Load Cell. The displacement (strain**) suddenly increases H & @ s & B Al -] @0sta -| X| &~

when the Breakable Link is stretched beyond its elastic limit. The metal plate |
keeps the bridge structure from collapsing catastrophically if the Link does o’% Arl)pr(t)'XITa‘tte
. = elastic limi
fail.. 5040
Note in the sample graph that the amount of force needed to continue stretch- %U.iﬂ 4
ing the Link once it is past its elastic limit is slightly less than the maximum (=1
load needed to reach the elastic limit. 0.00
25 =
Because the plastic used to make the Links is very stretchy, the Link may not Y pu
break before the metal safety plate reaches its limit. To make the Link break ;m i H Approximate
sooner, try scratching a very small groove in the plastic with a fine file. w15 i maximum load
rof
About the Elastic Limit 5
When the elastic limit of a material is exceeded, the material’s cross section 0§ 0 5 20 25 30 35 40

decreases (called “necking down”). This leads to a decrease in total load while
the stress level in the material continues to increase to the ultimate stress at
fracture.

*Stress is the tension load divided by the cross sectional area of the sample.

**Strain is the deflection (or deformation) of the sample due to the loading.
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Build a Tensile Stress Tester

A successful Tensile Stress Tester provides the following

*  Support for the Destructible Member.

*  Mechanism to apply a load to the Breakable Link of the Destructible Member.

*  Ways to measure the load on the Breakable Link and also its displacement (stretch).
For example, use the Advanced Structures Set to construct the model shown below:

Drive Wheel Axle (Long)
and Tire

45 Legend:
Load A.C. = Angle Connector

Adapter S.C. = Sliding Connector
sC Screw Dial St.C. = Straight Connector
L\ Plunger Indicator Flat = Flat Round Connector

To Load Cell
Amplifier

\

To
Displacement
Sensor

A. The diagonal cross brace consists of an Angle St.C.
Connector, #5 Beam, Straight Connector, #1 Beam,

(Coy |
and another Angle Connector. :
9 Tensile Stress Tester NN

* Adda 100-N Load Cell to measure the tension and the Dial Indicator of the Displacement Sensor to measure the displacement

(stretch) of the Breakable Link.Arrange the Dial Indicator so that its plunger touches the winged end of the Destructible Mem-
ber. (See Detail 1 and Detail 2.)

*  Attach a cord to a Cord Tensioning Clip on the Flat Round Connector and then to a Collet on the Long Axle. [NOTE: Tie the
cord to the Cord Tensioning Clip so that the cord cannot slip.]

*  Use the Drive Wheel on the Long Axle to wind up the cord and apply a load. The load limit is 100 N..

*  Make sure that the Sliding Connectors on the #5 Beams are slightly loose so that they can slide freely along the beams..
S.C.

Dial
Indicator

o

Plunger T <

ey

Adapter ~4

Breakable
Link

Detail 1
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e Use cord to cross brace the end of the structure with
the Axle and Drive Wheel. (See Detail 3.)

Young’s Modulus

In mechanics, Young's modulus (also known as the
modulus of elasticity) is a measure of the stiffness of a
uniform elastic material. It is defined as the ratio of the
stress over the strain in the range of stress in which the
graph of stress versus strain is linear (i.e., Hooke’s Law

applies).

Isotropic materials exhibit the same modulus and yield in
both tension and compression. Many metals and plastics
are isotropic.

Anisotropic materials exhibit a different modulus and
yield in tension than it does in compression. Concrete is an
example of an anisotropic material (i.e., strong in com-
pression but weak in tension.). The ME-7009 Cast Beam

Detail 3

Cord Tensioning
Clip (not shown)

Tie one end of a
cord through a hole
in the #3 Beam.
Connect the other
end of the cord to a
Cord Tensioning
Clip (not shown).

Structures Set or the ME-6983 Cast Beam Spares Set can be used to explore this phenomenon.

Young’s modulus can be experimentally determined from the slope of a stress-strain curve created during tensile tests conducted on
a sample of the material. Stress is determined from the load on the sample and strain is derived from the deformation of the sample,

such as elongation (stretch).

* A graph* of Force (N) versus Displacement (mm) for Breakable
Link A (A) and Breakable Link B (%) can be used to determine the
Young’s modulus of each link.The sample graph shows a linear fit

for the data for Breakable Link A.

*  *NOTE: The data would normally be shown on a graph of stress (o)

versus strain (9).

About the Replacement Breakable Links

The ME-7005 Destructible Bridge Members Spares set consists of con-
sumable replacements for the ME-7004 Destructible Bridge Members

set.

The set has ten extrusions with ten of each kind of Breakable Link for a
total of 100 of the Breakable Link A and 100 of the Breakable Link B.

The Breakable Links are molded. Twist a link to remove it from the
sprue (the passage through which the molten plastic entered the mold).
Each link has its identifying letter molded on the underside of the pointed

end.

B Tensile Test
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ME-7005 Destructible Bridge Members Spares Set
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Technical Support

For assistance with any PASCO product, contact PASCO at:

Address: PASCO scientific
10101 Foothills Blvd.
Roseville, CA 95747-7100

Phone:  916-786-3800 (worldwide)
800-772-8700 (U.S.)

Fax: (916) 786-7565
Web: WWW.pasco.com

Email:  support@pasco.com

For the latest revision of this Instruction Sheet, visit:

www.pasco.com/go?ME-7004

Limited Warranty For a description of the product warranty, see the PASCO catalog. Copyright The PASCO scientific 012-12251A Destructi-
ble Bridge Members Instruction Sheet is copyrighted with all rights reserved. Permission is granted to non-profit educational institutions for reproduc-
tion of any part of this manual, providing the reproductions are used only in their laboratories and classrooms, and are not sold for profit.
Reproduction under any other circumstances, without the written consent of PASCO scientific, is prohibited. Trademarks PASCO and PASCO
scientific are trademarks or registered trademarks of PASCO scientific, in the United States and/or in other countries. All other brands, products, or
service names are or may be trademarks or service marks of, and are used to identify, products or services of, their respective owners. For more
information visit www.pasco.com/legal.

Patents Pending The following PASCO products have patents pending:

ME-6987 Flat Structures Members PS-2198 Load Cell Amplifier

ME-6990 Truss Set PS-2199 Load Cell and Amplifier Set
ME-6991 Bridge Set PS-2200 100 N Load Cell
ME-6992A Adv. Structures Set PS-2201 5 N Load Cell

ME-6995 Road Bed Spares PS-2205 Dual Load Cell Amplifier

6 [PASC (i




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


