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ABSTRACT 
A correction for the errors due to load un1t deflection ls presented and examples 
are g1ven that show the effect1veness of the correct1on on typ1cal data. 
D1sp1acement errors are typ1cally 1nduced through deflections of the load cell, 
extension rods, and fixtures, with the load frame contributing a very small 
effect. W1th th1s correct1on, forced v1brat1on test systems can be used over a 
wide range of frequencies, amp 1 itudes and temperatures to give accurate 
material dynamic characterization data for specimens in shear, compression, 
tens1 on, or bend1 ng w 1th m 1 n 1 ma 1 changes 1n spec1 men geometry or f 1 xtures . 
Work so far has been conducted on metallic samples. Work remaining includes 
collection of data on samples to be included in the Damping Technology round 
robin. 
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Tt1ls ts the original data submitted to the round rot)ln. I IH! 
'il)CCll1ll'll was a 2'.J rnm tllameter by 12.'.) mm hlyt1 C0ITll)l'(,''j~il0n 

L>utton. Test conditions were 10 hz constant rrequency will) an 
exµL•cted 2% prestraln and a dynamic strain or 0 . 1 %. one sample 
and one set or transducers was used to collect .ill the d<1ta. 
System rutt scales arc :t 10,000 N and t25 mm. Uata "looks yoo,.r, 
L>ut mouutus at cold ternµerature was reported to L>e tow . 
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BHRT01 BTUl3E1 -uoo .oe 
SRT31 8TUBE1 -uoo .OIi 

9RT01 9TUBE1 -uoo .OIS 

SRTB 1 61'Ul3E 1 -1-400 .OIS 

Ttlls Is an example or data taken on a metallic sprlny with 
dlrrercnt lcnth extension rods added to the loillling p..illl . It show~; 
very clearl y the errors due to Ignoring the load unit deflections. 
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LOAD UNIT DEFLECTION CORRECTION 

or 
0 

Dr • rrnme deflection 

Dm • measured der lect Ion 

ns • ,1c tu.il specimen deflection 

1-lm • me;isured µhase angle 

0'.i • actual specimen phase angle 

Applied Force 

DISPLACEMENT CORRECTION 

Ds • Vom ·2•or·2-20morcos0m' 

PHASE ANl;LE COllflECTION 

0s • - 1(_ s1n0[) ) 
tan \..cos0m - Dr /Dm 

This Is tt1e mathematical formula ror the loaL1 un1t cter1ect1on 
corr-eel Ion a5 we have Implemented It on our systems for· tlynam le 
mect,anlcal analysis. It was provided to MTS by one or our 
customers and agrees well with theoretical and experimental 
results. 
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·II1t !.. vrapt) gives tyµlca l errors ror c1 forced vlt)r c1 L1011 tesl ~; ys lenr. 
We ll ;ivc used hollow extension rods to rnlniml 1. e rnovlnlJ ,n,is~; 
errors ,md .illow ttync11nlc property mec1!it1rcrncnl•_; ,il frequ1.'11cle!.. 
up to 1 000 l1z . ·IIw l-'IT,)r w I th no t xle11s Inn I!.. tluc Lo I0 ,:11.l t:l' 11 
dl'flccllons. A coInb lnallon or strain gc1uc•<.l lo.rd ce ll .1111.1 
plvzoel cc lrlc device Is used to mec1sure lon~I Lt'f'l11 111e:1II IL'V l'I ~; 
amJ tilgt, r' esol ul.lon dym11nlc amplitudes. 
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s1um: 
111m: 
·1u11r 
·1uut: 

Freq <tit) I Ol 
Mean < N) Allip ( 111111 ) 

-J/100 , 0& NO EXTENSION NO CORRECTION 
- J '100 , 06 125 ~1M EXTEN~,ION NO COl1RfC I ION 
-l400 , 06 NO EXTENSION WITH COl111ECl'ION 
-J/100 . Q(i 75 MM EXTENSION WITH CORRECTION 
-1'100 , 0(i 125 MM EXTENSION WITH CORRECTION 

This grapt1 compares t11e data collected on a metal li e <;prlng with 
no correction and w I th ll1e proposed co1Tec lion. r111 s sl11lw s a 
dramatic 1mprovement from 201' error to less ll1an 1 ~~ - Tt1e 
system L VDT Is used to measure the errors and the spec lrnen 
deflect Ions 
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rt1ts graph shows the tradeorr between specimen derlec tlons and 

load unit deflect Ions for tt1e test setup w e t1c1v e used t or 

Lernpe,-ature property measurement. Ir the accur,ic y or the load 

unit deflcctlun correction Is questtonet1, so lid extension rodi, t,; 111 

l>L' used as long d'.:i test frequencies are low . 
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Tl1ls graµh compares the data before and after ltw correction 11 ,1c; 

l.J een appl ied. The correction Is made to exl !.i llng d,1La so dCludl 
specimen dynamic strains were lower than expec ted. Original 
measured maximum modulus was 700 N/mm·2 . CllfTcclctJ mouulu '.; 
Is 3600 N/mm·2 In compression compared to a r eported 4200 
N/mm·2 In tension. The reduction In modulus could be due to the 
manner of loading or the low strain amplitudes. Further work will 
be done to collect extensional modulus data w Ith full strain 
nmplltudes. 
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l his graph compares the data berore and arter the correction trns 
be en applied. The correct1 on Is made to existing data so actua l 
spec imen dynamic stra ins were lower than expected. Tl1ls may 
exp lain tt,e strange tan delta behavior at low temperatures. 
Adclltlonal work will be done to verify the low temperature tan 
delta measurements on the round robin material. 
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