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Abstract: In this study, a series of dimer acid-based polyamides with different diamines were synthesized by
condensation polymerization and the polyamides were characterized by Fourier transform infrared spectroscopy
(FT-IR). Effects of diamine structures on mechanical and thermal properties of polyamides were investigated.
The tensile strength and lap shear adhesion strength of aromatic-based polyamide (DAP) were higher than
those of aliphatic-based polyamide (DAH). In DSC thermogram, DAP has a high T, and T,, compared with
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DAH. DAP’s and DAH’s softening point were 112-115°C and 98-121°C, respectively.
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Zolr=e] A FAAH MAHE 98] Xuming
Chen 52 dimer acid, sebaic acid, ethylenediamine3}
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Acid value (mg KOH / g) =
(56.1 x volume of alcoholic KOH x
normality of alcoholic KOH) / (weight of sample) (1)

Conversion (%) =

(ZHF acid value / ©[Z acid value) x 100 )
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ardE ©] 83} calibrationd}H T Z T oM =E tetra-
hydrofuran (THF)Ol 0.1 wt%Z &3lA]7]2 vlo]a =2
ZE(045 ymZ A3 5 | m/ming] $E2 FU3H
on FAHLEE 35°CE &3t
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Table 1. Polyamide Composition

Composition (Equivalent)

Sample - -
Dimer acid AZ PDA HMDA
DAP 0.6 0.4 1.0 -
DAH 0.6 0.4 - 1.0

1438.51 1402.53

1463 67

i (b) DAH

% Transmittance
@
=]

m
&
T 2924 66

1 . . . . ' . . . . ' . . . '
4000 3600 3000 2600

Figure 1. FT-IR spectra of polyamides; (a) DAP, (b) DAH.
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3.1. &MMEl E2|ojn|=e| HMekE H FT-IR spectrum =01

Zgolu| =5 FAT T acid valueE: SRS H
AXE ML DAP A% 95.8%, 735
97.9%°]2Ath. Diamine &Rl wel FAH Fejon=
9] FT-IR spectras Figure 19, 71 /< Table 19
Z¥zy YEp AT

DAP (Dimer acid/PDA) % DAH (Dimer acid/HMDA)
= Z2F 3300 cm'olAl 1z} o}Hle] NH,¢l amide I,
1730 cm’ F-ZolA C=0, 1542 cm'olA] amide II,
1463 cm™oll Al N-H, 1260 cm'ol|lA C-N 59 532l
27t Yehdes ZAe® FEohr=rt dAE A
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£ N-H ¥ CH, &5 3= 1463 cm'ol A amide III
2 CH, & 3= 1374 em'olA, C-C &5 daE=
1019 ecm'oll A, NH 2 CH, &5 3= 723 cm'ollA]
1T = JATh

3.2. 2HdEl E2olpeel g =4
Diamine £3Fo] wWZ Zglojuj=e 9z EAL

DSCZ 313}l Figure 20 YEMIL S, Table 2]
A5tttk Aromatic diamineS 33t DAPS| T,&
0°C, Tn2 68.2°Co|AL, aliphatic diamineS ARE3F
DAHS] T, -3.5°C, Tae 66.3°COIATE T,= L&A
o wAA g9 &2 &5 Y e Ze=w
DAPY| T} 2 #-2 aromatic diamine®] #A} &
o] rigiddt A =0 o3 JAH7] wFoE AT
Ht} DAPS] 74§ AJH (heat of fusion)7} 1.4 J/go]al,
DAHS] AJHE 2.1 J/goZ DAHZF & AS=Z &<l
HIAth ol AUALS R aliphaticT-ZE. U} aromatic T+
25 e ZEoluze EBx Akgo] © A Eal
stearic hindrance’} =™, aliphatic %% %Zf+= DAHS]
A AbsEo] Wids FAdsted fastd 4 A
< ZF packing®] TFEAHo|a MdstA FHHER 4
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Table 2. Thermal Properties of Polyamides

Sample T, (°C) Twm (°C) Decomposition Temperature (°C) Tosv (°C) Toow (°C)
DAP 0 68.2 437 374 398
DAH -3.5 66.3 434 367 382
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0.8

0.6 -
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0.0 A
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Figure 2. DSC thermograms of polyamides.
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Figure 3. TGA thermograms of polyamides.

Aol H 2 AL

A8E Eotml=e 43 HBAS FRlsr] flst
o TGAZ &3 AsS FUstA 2™ Figure 39
Bl B3l 2%E Table 201 L29Fsl9th DAP<}
DAH®| 7§ FA 747t 5% HAs] A&she 2=
(Toss)7F 2H7+ 374, 367°Co]aL, F-Al A7 10% HA8
8E7] AAFshR= 25 (Tow) 7t 212F 398, 382°Co|™, DAP2)
Hol £33 2%(decomposition temperature)”7} 437°CO]
31 DAH7} 434°CE t©] %2 ZS& Hol DAP7} DAH
of vlg] @4 kAol Rt B AoE FHAL

r &

3.3. &HME E2[olEL| 7|HH Fi
Egolv = 2F9] stress-strain curveE Figure 40 1}
ERI2ith DAPS} DAHO UAR=E 27t 143, 65

20

—— DAP
—— DAH

Stress(MPa)

Strain(%)
Figure 4. Stress and strain curves of polyamides.
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phatic chain segment®ll 2|3t Aoz AZtHAT, ¥wHAH
AL 1 EALS dubz o g nAA A
WA E =d DAHS] 7% linear chain®] 2}A|sl= HIF
o] A JNAHEIF A U Ze= Fldnt. DAPY}
ANAR=IF =& AL rigidd aromatic T+ TH
dom o]lHg FERE stressoll tF A FHo] 53
ok DAH®| A% FAT segment W0l 71AH 54
o] Z+A3= Ao R HIATH

34. ME E2|op|EL| EXIF, s, 8FE ¢
B =

Astd &l A} DAPS 4% 112-115°C, DAHS]
75 98-121°Coll e, &5 A A 190°CO
Al DAPS} DAH ZHZ} 38,500, 48,000 cps©] AT} Table
3o Zgotn| =9l 4717 o] thgk &ME=E EF
Ytk &8HEY Aole EFotv= FAH & A
H acid valuedl] 23] A4tdE H3Eo] DAPY A%
95.8%, DAH2] 7% 97.9%% &L Zolo 23 A
o2 B & 9th GPCE EAFHS 32lsk A3 DAP
o] Z$ Mn 7600, DAHS] 7% Mn 9800°.2 DAH9]
A o] © E3uTh A e -9 DAHZ} DAPETH
O @2 2504 f540] e ALE HolH oA
S aromatic 7% XU aliphatic 7-Z7} © F93H7]

Tog AdHEt &= %9 DAPS} DAH EF
chloroform¥} THF} 22 =4 &ujjo] sl &34 0]
3R T toluened Z2 HIFA Lo EiA=
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Table 3. Solubilities of Polyamides
Sample Toluene* IPA Chloroform THF
DAP X AN (0] (0]
DAH X o o (0]

* O: soluble, A: partially soluble, X: insoluble
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Figure 5. Lap shear adhesion strength of polyamides.
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A E Zglolm s HAA R A3l aluminium-
aluminium 2 AA-E A|xst Ad J2F AEE F
7VetET. Egolu =9} dFulg THI] AHA
o] slsbdstel ot HERL AT & 7] wEol
HEE ol Aol= AWM Y AF HE9 Holx 11
HE oy Egotre AA Y B0 A YF
S e Ao ASHY. Figure 59419} o] DAP
o] 7§ 32 kgfem®, DAHS] 7% 22 kg/em’ O ZM ar-
omatic diamineS AH8-3 DAPS] 7 aliphatic diamine
S AH2% DAH BT} oF 148 938t DAPZ &
A Ul aromatic ring= 3 o] ZE|H AA| 9
A7t o FobA HAHo] ¢3 Aog FAHHAD

4. 4

2 AFolAE diamine FRFO @WE EEotr|EE
st o a3 22 2ES Atk DSC ther-
mogram®| 4 DAP®} DAH®] T,= ZHZt 0, -3.5°Ce|aL
me 68.2, 66.3°ColA T TGA thermogram®. 2 &E 3|
M-S A A FA ATt 5% DAEE] AlEF
e 2%(Tos), Al a7t 10% TAB7] AlAshe
25(Too) % DAPS H &3] &X(decomposition
temperature)”} DAH ET} DAP7} ¢zt &2 Zo=

o =

FE o A 178 45, 20164

DAPS| €3 FgAo] ¢4 Z1o & o3ttt
Aromatic diamineS T3t= Z ol = FX|(DAP)
o] AS AAREI} Z47; 143, 6.5 MPa, AAES 7+
Z} 80, 140%= aliphatic diamineg ¥-f3t= Zg]o}v]
T FA(DAH)ETH DAPS| Z=7l B 53ttt
35S DAPY 7-$ 112-115°Co|%lal, DAH® 7%
98-121°CelRN o™, &gHEE 190°CAlA 27t 38,500,
48,000 cpselAt. Folv| = F£A L= &<l A
7} DAPS} DAH =5 tolueneol that &afAdo] {1
31, chloroform™} THFol| t)gt &3f4do] -+l oH,
DAP9] 73-%- IPAC] thall L7 &al= At DAPY 7
G AGH2A =7 DAHO vla] oF 149 $-3tth
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