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Introduction

FEMSnap is a self-explaining web application program. You should therefore be able to
use FEMSnap without further preparation. With these instructions, you can prepare
yourself "off-line" on the use of FEMSnap.

In this document you will find information about:
= Snap-fit basics

= The structure and operation of FEMSnap

= FEMSnap online menus and input fields

» |nterpretation of results

Should you have any further questions please reach us under the "contact " link of the start
menu.

We hope you find FEMSnap useful and wish you much success with it.
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Startpage (see page 6)

Plastics TechCenter F/r %/, Bayer MaterialScience

Inventions far Inventors.

Sitermap | Deutsch | Contact
Home Froduct Information | Markets | [nnovation | Engineering Se s | Library | TechAssistan _
-

[ FEMSnap ]

\

Take advantage of our wide range of additional features!

|extended search | |

» Search string
The name "FEMSnap "stands for a web based calculation-service offered by Bayer

Campus aterialScience to dimension miscellaneous snap fits made of various Bayer

Cnstmg MaterialScience engineering thermoplastics.

Fantasia The pragram is based on the Finite-Element-iMethod (FEM) and allows quick and easy

Troubleshooting Injection evaluation of snap-fits when analytical methods are insufficient ar impractical. Calculatian

tolding results and recommendations are immediately delivered via e-mail to the user. FEMSnap is

Troubleshaoting CO self-explaining and needs no instructions.

=0l [oc] FEMSnap is available to qualified users after a

Cool Pressure Tool one-time registration. .
>FEMSnap To the selection

Design and Pracessing To the selection of snaps side!

Froperties i i

GL View Mevertheless, a Quick Guide and a Users Manual are available af the Bayer

- MaterialScience online technolo ortal.
Processing & Dy 9y B

FProcessing refe
Bayer Links

Examples

Bayer Global :
B Y MaterialSci Here are some examples for FEMSnap calculation results:
ayer MaterialScience
example
FawvarmhlFE
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Startpage (see page 6)

TechCenter PC-Film Requirements

TechCenter TPU

Thermoplastics Testing . . )
For the use of FEMSnap you have tao fulfill the fallowing requirements:

LU - Registration as a user of the TechAssistant
- Dwn eMail account to receive the calculation result

zeneral Conditions of Lse - Adobe Acrobat Reader, Wers. 5 and above

Privacy Staternent

Lufaliil Manuals

These documents may help you while using FEMSnap:
Guick Guide
tanual (POF)

General Information(FPOF)

Do you have questions?

Contact Bayer MaterialScience
= Frint
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1 --\" . -
—— Plastics TechCenter -. Bayer MaterialSCience
Inventions for Inventars, i
Sitemap | Dewtsch | Contact
Home Product Information | Markets | Innovation | Engineering Services | Library | TechAssistant _
. [ FEMSnap Calculation ]
= i
- Please choose one out of the snap fits shown below!

-

> Search string -Snap R1 -Snap R2 l-Snap R31 |-Snap RS2
. By, R, @ W
= L-Snap “-Snap C-Snap C-Snap
© CoolTool
__ Cool Pressure Tool

>FEMSnap v : .'

S-Snap T-Snap -Shap

Bayer Links

Bayer Global

Bayer MaterialScience

BayerOMNE

TechCenter PC-Films

TechCenter TPU

-\ - -
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Startmenu

At FEMSnap's main page you will find:
1. Introduction: Purpose and basic structure of FEMSnap
2. Example: showing what FEMSnap can do

3. User requirements: including user registration in the Bayer MaterialScience Plastics
TechAssistant

4. User instructions, consisting of:
- a Quick Guide and
- a Users Manual
- alink to ATI 1119

5. Contact: giving the user the opportunity to ask questions, send comments or suggestions
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Input page (before the start of the calculation)

[FEMSnap: I-Snap R1]

Material Grade Temperature
[ Bayblend x| |85 =l |23°C =
Coefficient of friction Job name Conditioning
[0.4 =] [Test [ =

H, [mm] Fs
H,, [mm] lz—
H, [mrm] E
B, [mm] Im—
B, [mm] F
L, [mm] I3|:|—
R, [mm] |1—
o, [ I
o [7] o
yiom) B ]
Limits
inimum |:=EI—
Maximum |15—
|
: ;
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Input page (see page 7)

The input page of FEMSnap is password-accessible to registered users only. The input
page is basically the same for all snap-fits and consists of following inputs which should
be entered in the following order:

1. Material Selection: Selection the Bayer MaterialScience’s thermoplastic type

2. Material grade: Selection of the thermoplastic sub-type

3. Temperature: Selection of environmental temperature

4. Coefficient of friction: Selection of the coefficient of friction

5. Job-name: Title for the calculation, documentation

6. Geometry Data: Dimensions of the snap-fit and the deflection

In order to avoid technical problems, the input of the geometry-data is tied to a feasibility
check which admits only technically meaningful dimensions. The allowable values are
shown below the input table under the "limits" field. In order to avoid unnecessary

problems, the input should be done in the given order. The "calculate" button is used to
start the process and the user is asked to confirm the required conditions.
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alculation Results

Plastics i Plastics v

TECHContor TECHCenter

Qutput of Roland Brambrink, Jobh-Name: Test

FEMSnap-Service SCHIVAISTE SEran o 10

Input of Roland Brambrink, Job-Name: Test

Material name Bayblend TES
Temperaturs 22 ¢
Coefiicient of fricion 0.

[ oorseion - _“::':’““"" ";':‘
[ 3 : :
H2 () 20
e */“-_ H3 (mm} 20
] A B1 (mmy 130
@ 82 {mm) ]
E L1 {mm) 300
At o) T value*100 —> strain in %
el 173 a0 3 E—
% - L32E-04 17202 JME-02LEIECDR W
| a2 ) na -97E-03 2 AZE-2 L5 STEE-02
A o = Brambrink Roland, Test, Bayhlend, TES
FixEn
i Summary of results:
)
Caleulsted strain % 0.8 |admizeible
e SYMMETRY PLANE LI " FrE—— = 2.0 [ 2 brief ane tims defocsion
Failuze siraiz lims % 4.0 | desniage ar fracturs
Daflecsion forcs. N 5.5 |in the y dirscticn.
T Insartion force N 139
Pull-om forcs N ‘determined |msepare=li. sas manual

#l resuts are approximate; for furiner explanalions and sssumptions see FEMSnap-Manual

Disclaimer:

Thank you for using our service.
Al the infarmaition, documents and lustrations published on this websils are ihe exciusive property of Sayer MaterialScierce AG. Permizsion for their use I3 ghven on the
proviso frat the copyright note anpears on all coples, inat only persanal and rot commerciai use s made of fre Informasion, frat the ifformation is rot aitered in any way
and hak all Husirations on ine websie are used only In conjunclion i the associated exts. Bayer MaleriaScience AG provides no guamanies in respect of the
et e vl v e s Ml AL 1 ok resuegbic: K ay arvage of hiever e i i s o e
SrEoenca £ e menai 1 I FoRTBMA" SECLMETIS 7 1TSS 1 ENIaTa. The LY SAar ) EAOTE) By T a1 HEAS N It Gt anak e 1 e 1
s mesehe Baer e e e pireeri e e st o e, T e of e el i
RSSA SIS 1k 150 B SEISAL 37 BEEUTAEY o 3 FSrrATan T3 P 158 BT 1 SATRISC 412 A 3G 15 EMELATA 1 1 1S ETIRS S8 4 18 700
prefugices.

3 P

' 070
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Calculation Results (see page 9)

The calculation results are delivered per e-mail to the user in a pdf-document. According to

experience, you should not wait longer than five minutes for your results. Longer
delivering times may be due to a slow mail delivery system or at a strong utilization of the
calculation module. The pdf-document consists of two pages. On the first page, the entire
input is documented. The second page contains graphics of the strain distribution of the
snap-fit in the distorted condition. The legend shows contour plot colors corresponding to
the maximum principal strains in percentage values.

Below the graphic results, a table shows the following values:

Business Unit Polycarbonates

Calculated strain: maximum principal strains in percentage including a comment on
whether the maximum value is allowable or not for the specific material in question

Admissible strain: allowable strain for a one-time loading for the corresponding ambient
temperature

Failure strain limit: strain-value from which permanent deformation (plastic strain) or
failure (break) is to be expected.

Deflection force: force magnitude that results in the specified deflection for the chosen
material

Insertion force: force magnitude to assemble snap-fit
Pull-out force: force magnitude to disassemble snap-fit

y=¢) Bayer MaterialScience
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Calculation Results (see page 9)

FEMSnap-calculations are based on linear material-data, as the Secant-Modulus at
approx. 1 % strain and the Poisson-ratio of 0.4. The insertion and pull-out force are
determined by the calculated deflection force, the slant angle (a or a‘) and the coefficient
of friction (see ATI 1119). In theory, the forces needed for insertion and pull out become
infinitely high when the slant angle (a or a‘) and the friction angle (p =arctan y) add up to
90° or more. In this case, no values but the comment “undetermined “ is shown, i.e.,
there is no solution for the snap-fit and the snap-fit is considered to be inseparable. Since
the force values are strongly dependent on friction, the user is advised to keep the value
of the coefficient of friction within recommended limits.

Hint:

Further information on the use and implementation of thermoplastic snap-fits can be found
in our ATl 1119 (see main menu: 4 User instructions).
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