TATOAI ERERHERO
RELELE £#£O<5)

> | &

H#EjH > — b MDI R¥VE 7 + — 4 OFAF IR & R

. N A
B + A*!
P [
il A WP
T B Kk #

Development of MDI based polyurethane flexible foam for automotive seat:
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Since long ago, MDI based polyurethane foam is adopted for automotive seat by its good riding comfort, excellent

durability, high productivity and good work environment characteristics in Europe. Also in Japan, it has been

used for automotive seat over 30 years and strengthened its presence, but TDI/MDI blend based polyurethane

foam having its facilitation of the density reduction and high interchangeability with other brands, still holds a large

market share.

In this report, we describe the characteristics of both foams, and the progress of MDI based polyurethane foam

that aims to improve of fuel efficiency and indoor environment based on reduction of weigh , VOC and odor of

automobile.
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Reaction with n-butanol
NCO/OH=1/1(mol)

Reaction temp. : 50°C
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Fig. 2 Hardness achievement rate after demolding

XA LTERRHELS , WY PP B FE PN &
25 FRIEGEEKEE TN ) LD TR AL, &g 7«
EOREI R H 5

[2] REEE

MDI i, TDIIZH#E L C NCO GEMMEL . HWATE
B 720D CO, # ZARERNDENT &, 44'-MDI
DZDODONCO FIZKIBHEEMEFEA LML TV &
LARIBE LD HNWTZ &, & 51Z Polymeric MDI Hi >k

60

o general MDI
e new MDI

density (kg/m?3)

10

water content (pbw)

D I EWEBER K & 7L b (BPRE) 88 A3
&, BRENLEEEIKETTM RIZFH D, HY —H
Tid. MDI A MDI ZEHHRE, A A — L 7L 3y
7 AR D I K 0. Sk MDI RO (& 7= M RE
EHEFELOD, Y — ¥y ¥ 3 Vv TIE 45kg/mP LIT,
V= Ny 7 TIE 40kg/m’ LT O I 7 EE A ER L
T30, TMRTHRIE SN E T RXTOEKE R 5
N—F 3123 E->Twusn P B (Fig. 3),

Foaming size : 250mm X 250mm X height of the open top

Foaming method : hand mixing
Atmosphere temperature : 25°C
Raw materials temperature : 25°C

Fig. 3 Density reduction efficiency of water
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+ Test condition
Lord : 490N (50kgf)
Stroke : 5mm
Pressing plate : TEKKEN type (JASO)
Repeated time : 15 times *
Frequency : 1 ~ 20 Hz
Environment : 30°Cx80RH%
*Equivalent to a 30-minute ride of automobile

Fig.6 Change of Vibration absorption characteristics by repeated vibration test

® MDI base

- Test condition
Lord : 392N (40kgf)

5 | A TMbase

Pressing plate : TEKKEN type (JASO)
Frequency @ 3Hz
Stroke : 5mm

Testing time . 3 hours
Environment : 30°Cx80RH%
- Sample size :400X400X100mm SQB

thickness loss (mm)

- Density (core) : 57kg/m3
- Hardness : 25%ILD = 235N /314cm?
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Fig. 7 Foam thickness change by repeated compression test
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Measuring method : JIS K 6400
Molding size : 400X400X100mm SQB
Density (coar) : 57kg/m?
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Fig.12 Foam hardness change by NCO Index
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Fig.13 Comparison of Stress-strain curbs of
MDI base foam and TM base foam
Density(core) : 57kg /m?, 25%ILD : 235N/314cm?

Pressure
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Foam hardness: 25%ILD=230N/314cm?
Measuring instrument: Force sensing array

Fig.14 Pressure distribution ability of
MDI base foam and TM base foam
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New index : Vertical hardness distribution ratio
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Fig.15 New evaluation method of riding comfort

Table 1

Relationship between degree of urea bond aggregation and foam properties

AFM image

Urea bond aggregation High aggregatc/ Middle aggregatc/ Low aggregatc/
low disperse middle disperse high disperse

Foam hardness Low Middle High

BR High Middle Low

Durability High Middle Low
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Fig.19 Vertical hardness distribution of prototype (new MDI) (Seat cushion mold)

Table 2  General properties of prototype

Density (core, kg/m?®) 45 50
25%]1LD [N/314cm?] 234 265 290 242 269 314
< | BR [%] 60 60 59 62 62 61
E TB [kPa] 128 142 156 137 151 175
g EB [%] 101 100 98 105 109 107
% TR [N/cm] 5.8 6.0 6.2 6.3 6.5 6.9
& CS (Dry) [%] 54 5.5 5.7 5.0 5.1 5.2
CS (Wet) [%] 116 | 11.8 | 122 9.9 9.9 104
Measuring method : JIS K6400
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Table3  Aldehyde content of raw materials (measured) and molded foam (calculated)

Raw materials formaldehyde acetaldehyde Note
[ng/gl [ng/g]

Blended MDI for flexible foam 5 0 NCO (%) =325
Modified MDI for flexible foam 9 180 NCO (%) =31.5
TDI/MDI blend (=80/20) 12 3 NCO (%) -44.8
High Mw PPG/Low VOC grade 200 10,000 f=3 . Mw=6,000
System Mix ratio (Iso / Poly) forn[llalid/eg}]yde ace:zlgd/e;]yde
Blended MDI base 36/64 130 6,400
Modified MDI base 38/62 130 6,300
T/M blend base 25/75 150 7,500
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Fig.21 VOC content in PPG vs. VOC diffusion from foam

(acetaldehyde)

Measuring method : Gas sampling bag method
Sample size 80mm X100 mmX50mm, n =3
Gas sampling . 65°C X2hrs

Fig.22 VOC content in PPG vs. VOC diffusion from foam (propionaldehyde)
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Fig.23 Efficiency of newly developed aldehyde catcher
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Table 4 Effect of antioxidant for aldehyde reduction

No. | Tvpe and dosage of FA ‘ AA ‘ PA
antioxidant [ £g/TP]
1 | No addition 0.20 | 0.31 | 0.04
2 [ A 380 — 0.14 | 0.18 | 0.02
3| A 750 - 0.10 | 0.14 | 0.03
4 | A | 1500 — 0.14 | 0.22 | 0.03
5 (B | 750 — 0.10 | 0.16 | 0.04
6 | C| 750 — 0.08 | 0.21 | 0.03
7 1A 70 [ D[ 750 | 0.05 | 0.08 | 0.02
8| A| 750 | E| 750 | 0.06 | 0.16 | 0.03
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Measuring condition
Sample size © 80 X 80 X 80 mm
Atmosphere . 20°C, 55%RH
Measuring device : COSMOS XP-329

! general environmental value

Fig.24 Chronological change of odor
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Table5 Estimated results of odor of new MDI system

Samples Target value | prev. RZETA | new RZETA

General Odor strength =20 2.6 2.0

evaluation | Pleasant level =-1.0 -1.3 =100

Chinese odor| Solvent odor =0.8 0.0 0.0

evaluation | Amine odor <05 0.6 0.4

-15 15 180
Bform
g — maset 1 150 —
3 A TEDA e T
BL0 P % 10 - - ~ 120 %
] ey iy
' & RZETA B o =
=3 >
| G G
gOS prgy = 510 460 =
4 g g
< @ new RZETA & =
1 30
00 0 0
0 1 2 3 4
TEDA/ET  RZETA/ new RZETA/
weak <« odor — strong RX10 RX10

Fig.25 Odor Improvement of new RZETA

AT AFEOF D LI L KR K VOC & #ER T
BTk, LarLans, #Hljy — b A —F—
DEFETA VR AEEZEET S L. BURTM R 7213
TDI & v M E—=IL FRTEDIRE BEE SN IVER
Y=ty (BEh, 37 HEES30ke/m’) D
BEMHE THN- LT, MDIRY X7 40
W2y 2 7IHKIFE LY, 207D, Y —WTid
KA DL E MDI SR ¥ 2 7 ADFAFIZHLD HLA
TW5, I7EE<30kg/m° FTMDIRY 2T 4D
KEELI2EDIE, MDIHOH 74 ¥, 4V 7 HhAR
e x5 b, MDI RO EEBRBGYE, Y1) L
AN A F 2 THE REIBIEZR ED X ) » M2k
D MDI REFHIER B RIAE 5, BIE, BRI HEA
TWAKREEY — Yy 2 ¥ 27 2DMERE% Table 6
IR U 72, BEMEREE . I APEDTH TARZ R DR A
O, 7o FBIEMEEBGER T d B A, ERIGH 4
HATWS, WOIFRICIEH—D Y L & V4 MDI
12K D BRK - VOC & URHA 2 & R/ L KK E - &
FOOHNEY — b7y Y g v RIREE - @AY —
oSy 2 DNENTIREIC R B EE L 6N 5,

5. F&&H

LT EEROY A X HEESE T — L DEL

Fig.26 Improvement of aldehyde diffusion
by new RZETA

Table 6 Characteristics of new MDI base seatback
system (under development)

Density (core) [kg/m?] 29 29 30
25%ILD [N/314cm?] | 73 90 100
BR [%] 57 60 60
TB [kPa] 94 88 81
EB [%] 131 123 121
TR [N/cm] 44 44 4.3
CSdry [%] 7.1 7.1 8.3
CS wet [%] 20.1 | 208 | 237

Measuring method : JIS K6400

iz v b a—)L4 52 LT 45kg/m* DIREE TH
0B MAFEMREY — by v Y 3 v (BE = 60kg/
m’) [F%OF D LA FH$ 5 MDIRY 27 4758
58K L 77,

- BBl PPG. #i# AC A, &R RZETA & i A4k
bz ko, RO TR L CENSE O VOC B
e, KRR TR L 72 5 72,
CENRAREE RO Y — Yy 7 S H L MDI R > X
TAIZKDEKBETHD, H—DZMEMDIIZKLS
V=M yv gy, U= Ny IOFENAEEIZ R B L
HiAEh s,
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