
PLEXIGLAS® acrylic resins from
Altuglas International offer:

• Cost-effective part design
• Assembly versatility
• Excellent aesthetics
• Long service life

Assembly Methods and Design Guidelines

Plexiglas acrylic resins are compatible with each of these

techniques. This versatility provides designers with freedom

to create attractive, functional parts cost-effectively. The

stability of Plexiglas acrylic resin provides for long service life

assemblies even under continuous outdoor exposure conditions.

Altuglas International has a staff of engineers ready to assist you with 

Plexiglas acrylic resin part design and assembly technique selection.

All Altuglas International resin production facilities carry

the QS 9000/ISO 9002 certification. This assures that when

Plexiglas resins are specified, you receive the quality your

application demands.

Plexiglas acrylic resins may be assembled to themselves or

other polymers through thermal bonding (welding), mechanical

assembly or chemical bonding. Each of these techniques have

certain advantages which should be fully understood for proper

assembly technique selection.

For more information on PLEXIGLAS
acrylic resin, call 1-215-419-7506
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Thermal Methods

Welded assemblies result from frictional or conduction heating of the

polymers under applied pressure such that a melt bond occurs between

the components. Welding methods are best suited for applications

where leak proof, permanent, attractive, or contamination free high

strength bonds are required. Common welding techniques include;

ultrasonic, vibration, and hot plate. These techniques are best suited to

polymers with similar melt characteristics. The broad melting range of

Plexiglas acrylic resins make them compatible with a number of com-

mon amorphous thermoplastic polymers.
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Energy Director Design

Heat Stake DesignThermal Method Guidelines
Ultrasonic (20kH) Vibration Hot Plate

Amplitude 40-70µm .030-.070” NA

Pressure 30-60 psig 200-500 psi NA

Temperature NA NA 600-800° F

Melt Depth NA NA .030”-.040”

Seal Depth NA NA .010”-.020”

The following guidelines may be used as reference points when

welding Plexiglas acrylic resins. Optimum conditions will vary with

application depending on part size, geometry, and materials employed. 

The use of an energy director is recommended for ultrasonic welding

of Plexiglas acrylic resins. The director concentrates energy to speed

softening and melting of the joint. When welding different polymers, the

energy director should be incorporated in the higher modulus material.

Plexiglas acrylic resins may be heat staked for assembly to materials

that cannot be welded, e.g. metals and crystalline polymers. Staking is

readily accomplished using heat or ultrasonic energy.

Weld Rating
Percentage of polymer* strength attainable

Very Good  
70–90%

Good  
50–70%

Fair
25–50%

Poor  
0–25%

Excellent  
90–100%

* Tensile strength of weaker material

Weld  Compatibility
Plexiglas V-Series Plexiglas MI-7 Plexiglas DR

Polymer (method) Ultrasonic Vibration Hot Plate Ultrasonic Vibration Hot Plate Ultrasonic Vibration Hot Plate

PMMA G E E G E E G E E

ABS G E E G E E G E E

ABS/PC G VG VG G VG VG G VG VG

PC G VG VG G VG VG G VG VG



Mechanical Methods

Mechanical methods include techniques such as screw fastening, rivet-

ing, or snap-fits which employ a fastener or physical means of part

assembly. These techniques are used for applications requiring non-

destructive disassembly or rapid assembly with low capital investment.

Unlike other fastening methods, these techniques are readily used

for joining all materials, including metals. Plexiglas acrylic resins may

be joined with themselves or other materials, providing appropriate

design considerations have been taken.
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Snap-Fits

Cantilever Type

Bush Fit Type

Mechanical Assembly Design Guidelines for Plexiglas Acrylic Resins
Plexiglas V-Series Plexiglas MI-7 Plexiglas DR

Screw Attachments

Pilot hole (d) ≥ 0.90 x screw OD ≥ 0.90 x screw OD ≥ 0.85 x screw OD

Boss diameter (D) ≥ 2.5 d ≥ 2.5 d ≥ 2.0 d

Screw guide (p) ≥ 2mm ≥ 2mm ≥ 2mm

Base radius (r) > 0.6t > 0.6t > 0.6t

Preferred screw type BT thread cutting BT thread cutting BT thread cutting

Snap Fits

Permissible deformation (e) 2% 3-4% 4-5%

Snap-fit assemblies must be designed within the elastic limitations of

the materials employed. The following formulas may be used to estimate

the percent deformation of Plexiglas acrylic resin for a given design.

For Cantilever: e = d/(0.67 x l2/h) 

For Bush Fit: e=(d1-d2)/d1 x 100

β angle range for a dismountable system = 40-50°

β angle range for an undismountable system ≥ 50°

α angle should be between 20° and 30°

Bosses
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Void
Sink

Accumulation of material, not only in walls, but at joints and

corners should be avoided by coring out. Good practice aims at mini-

mizing risk of sinkmarks, voids and deformation in the design process.



Type Strength

Butt Poor

Lap Good

Scarf Very Good

Tapered Lap Excellent

Joint Design

Adhesive Compatibility

The strength of a chemical bond is dependent on the material and

bonding agent used, the joint design and the orientation of the

applied load.  Bond strength is maximized when compatible materials

are loaded in compression or shear evenly distributed over the

maximum possible area. Cleavage and peel stresses should be avoided

when possible.

Plexiglas acrylic resins are compatible with a wide variety of 

commonly used adhesives providing versatility of use with other

polymers for optimized part design.

Methylene dichloride has proven to be an effective solvent for bonding

Plexiglas acrylic resins.

Shear
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Tension

Applied Load and Stress Orientation
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Chemical Methods

Chemical methods of assembly include the use of adhesives, adhesive

tape or cements. These methods are readily used for attaching

awkwardly shaped or fragile materials. Adhesives are also frequently

used for leak proof assembly of dissimilar materials. The strength

of chemical bonds is limited by the tensile strength of the bonding agent

or its degree of adhesion to the substrate. Chemical methods may

require longer cycle times and part fixturing as the adhesive or cement

cures.  Solvent cements may be used in select cases, usually with like

materials, to provide a strong leakproof bond.



Design Considerations
Design for assembly of plastic materials requires that special consideration

be given to the strength requirements, operating environment, material

properties, joint function, safety and regulatory requirements of the appli-

cation to insure successful performance.  
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Tensile Strength
(ASTM D638)
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Thermal expansion rates of dissimilar materials

must be considered to avoid the development of

high stresses during temperature changes.  

Assembly performance is sensitive to polymer orientation, strain rate,

application temperature, applied stress and chemical environment as well

as the physical properties of the materials used. Each of these issues

should be considered to optimize assembly performance.

Generous radii should be designed into all

corners and edges to avoid sharp changes in

geometry which develop stress concentration

areas prone to failure.

Properly designed ribs can increase load carrying

capacity, permit a decrease in wall thickness and

increase part stiffness. Excessive rib thickness may

result in sink or part warpage.

Plexiglas V-Series acrylic resins are high modulus,

high tensile strength polymers with maximum

heat resistance and dimensional stability.

Plexiglas MI-7 and DR impact modified acrylic

resins provide 7-10 times the impact strength of

Plexiglas V-Series resins and have a higher

elongation to failure for increased tolerance to

assembly induced strain.



Altuglas® and Plexiglas® are registered trademarks belonging to Arkema. 

Plexiglas resins are combustible thermoplastics. Observe fire pre-

cautions appropriate for comparable forms of wood and paper. For

building uses, check fire code approvals. Impact resistance is a

factor of thickness. Avoid exposure to heat or aromatic solvents.

Clean with soap and water. Avoid abrasives. 

The statements, technical information and recommendations con-

tained herein are believed to be accurate as of the date hereof.

Since the conditions and methods of use of the product and of the

information referred to herein are beyond our control, Arkema

expressly disclaims any and all liability as to any results obtained

or arising from any use of the product or reliance on such infor-

mation; NO WARRANTY OF FITNESS FOR ANY PARTICULAR

PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER

WARRANTY, EXPRESS OR IMPLIED, IS MADE CONCERNING THE

GOODS DESCRIBED OR THE INFORMATION PROVIDED HEREIN.

The information provided herein relates only to the specific prod-

uct designated and may not be applicable when such product is

used in combination with other materials or in any process. The

user should thoroughly test any application before commercializa-

tion. Nothing contained herein should be construed as an induce-

ment to infringe any patent and the user is advised to take appro-

priate steps to be sure that any proposed use of the product will

not result in patent infringement. 

ADV980735/APL:ATG-186/web/07-00  ©2000 Arkema Inc. 

Plexiglas acrylic
plastic is a combustible

thermoplastic. Observe fire
precautions appropriate for 

comparable forms of wood and
paper. For building uses, check

code approvals. Impact resistance
is a factor of thickness. Avoid
exposure to heat or aromatic
solvents. Clean with soap and

water. Avoid abrasives.

 
Headquarters Americas 
Altuglas International 
Arkema Inc. 
2000 Market Street 
Philadelphia, PA 19103 
T 215.419.7000 
F 215.419.5512 
 
Arkema Canada Inc. 
700 Third Line 
Oakville, ON 
L6J 5A3 
T 905.847.4789 
 800.567.5726 
F 905.825.9296 
mauricio.fernandes@arkema.com 
 
Detroit Office 
Altuglas International 
Arkema Inc. 
1786 Hidden Valley Drive 
Milford, MI 48380 
T 248.887.2245 
F 248.887.0452 
 
Arkema Quimica Ltda. 
Av. Ibirapuera 2033 
Sao Paulo, SP 
04029-901 
T +5511 2148 8562 
F +5511 5051 4780 
carlos-de.lion-neto@arkema.com 
plexiglas.brasil@arkema.com 
 
Arkema Mexico SA de CV 
Via Gustavo Baz 2160 Edif 3 
54060 Tlalnepantla, Mexico 
T +55 5002 7115 
F +55 5002 7137 
agustin.xoconostle@arkema.com 
 

Monterrey: 
Hidalgo 444-A, Col. Centro 
66050 Escobedo, N.L. 
T +81 8058 1903 
F +81 1367 0968 
teresa.lopez@arkema.com 
T +55 5002 7130 
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