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9 Y Tl g8 AF 4F S8 =Y Fo &% F2E Al WY W 2=v H Y FTHY F
g% 29 £9 A APEY Al S FW 259 ALY £E Z = AF

AT 7

Al 1 el oA,

AAEL 54 B SFAsE 28t 48 WU
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ZHAE] Al FE AF 4F $HE =45 sk | EY Tl g8 HEw o e Wil A8 W
H
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A4 9
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AAEe] Al SHe] B gl FHAQ IR 4F SHE =dsh] fste] A2 | £ v R AdEe
A2 S & & d459S H&ste Ae o 2¥sta; 28

A2 S & e 4F9S A&ste A2 shEEe] Al Sddd A&Ee A A dojvk= Y U
A7 10
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7l & & oF

2o gukror J# FxE(contoured structures) S A Aol B3 Aoz, F o FAHoR &
Z FZ2ES A7) A8t § 23 (deep rolling )& AMEEHE Aol @3 Ao|t),

L/ I

A 7=, 9 (skins), A ;D (access panels), D7l Z(wing flaps), ¥ % MM (fuselage

sections)S X3l tfst HgHoko| 8 TERE, dF 5o #& FF JYEYES AE3Y. &Y 35
9 AEstr] 93 299 S AE ¥ (shot peening) ¥ #ol# =7 3 (laser shock peening)<

J A3 (shot peen forming)dl A, &<, & (glass), =¥ A9 &ZE(ceramic shot)e] &

o] F ¢F $9(a residual compressive stress)® 7 #W3HA YeElWE 7 THS @ oz 9 2o
EYAFEE o429 E& AAME(local low plastic deformation)S AP es: F5% FAEo FH(a
surface of a metal work piece)ol] =3}, g3 A4 ~E# A (elastic and plastic stretching) 2 4=
<2 A (compressive stress generation)?] ZF2 5 HES AE vy FWol| 253 & (a concave
curvature) s LHAZ| =S Yo, EAEEC ¥4 Ptﬂ”(process variability) ol &£E g3} g7l
dojtt}, T3, KE ¥ AgFor FF BAx FU|F nAE 275 FH-(cast iron), ddE FA
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omn

=62 ¥ dge] mE | 2 o8 A¥E & 55 Tx=s MHHeR =AEa Y
=72 E dgel] mE AERAE &8 Fres e A & g dAAQl ALaEE EASAL v

o
=829 24 A

kel
k-3
T 9% 7IFHa, ¥ E9¥H3, agla &£E 938 7075 &FugE A
Kel
=

Zwe] AR AR BEES destea, 943 g2 A, A B} A5 fAS R & e o
s BolatAl st=5 184 = Aol 53] FosteioF gyt

e B ouHe dAIFR] AAl dEe dis] Al X5 o]Fo]d Fola, oE2 HFEE ZHo| oA} )
o b E bk, 22 Ed HMEE AU BE fARE REES FXIESF THS F3te AlE AREE o
A Aot

9 B9 odE B9 FX(casting), ©TE(forging) 5ol 93 vg]l BHE 55 FFEY IZFE(fatigue
strength)E& 7|1A43}17] 9l8led AL-&E o) 7144 #EHAA 2] (a mechanical surface treatment)o|th. w2 A%
T FEEL2 AY¥Ho JHE A2 E 278 BEE, A%, @ H(wheel rims) ¥ 92 FEES XF
sl o BHAA, 78 B e Ad¥g e I TALAE T2 AR AFe gde EEHeS HEse
Eolo] o & S0 Fe mWH 9B ol o]AL A TmW rto] YE Fe A4 WIS xushd
FEo MAE I2dFe A¥rF "o, a8y J ¥ A2 vE 349 55 FEEY 2458 A

2 oo AlxdEl W WSS HAPsla W APEZREH &Y F2ES A Hde dH EHS

AREETE, Al F i) AMRS F4 AYPEREH §8 FRES AYsted AdEHA @3, aa dF

So] HEgAs AFEE = 3 of7lell JMAE CAEd © E¥H A" E UHES (E I 2 HolH F

2z gy #EE A UM, g gy, 2 $458E ¥ 2% X2 (subsequent surface roughness
-

g s IRES AL $ wWAE(a post
A

treatments)E sk Aotk HZF of7lo] JHAIE A1F A|xE] L
2% A 2 e g vkE A8k (low

production surface treatment)®A HU}= A3

level of work hardening)Z& A 33dlc}.
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& |

% lax @F7] 93 (aircraft skins), H I Y(access panels), €71 =W (wing flaps), 71 <3
(wingskins) % &A AM(fuselage sections)¥ £ ©o && T4 FXES X¥se 37110008 =

Aetar ek, = 1bel =AlE L4FEujE 99 3id (an aluminum skin panel)(110)& F7]¥8td ol fFE2 &4&

4
Uehln g B4 FEE dolth, olvlel AYe dAA PSS Uiyl sl dud 2378 35
g% AEe Fuz FART, Tt BA AERobl B A4 b AL BE fwsde] A

afEa, ada ERE o BE Bl 9558 E3ete] ud i, EEg(titanium),

A~ o g ==
A ?ZE,AO
=

Z(steels), BA-AF-73t B2 E3HA) (carbon-fiber-reinforced polymer composites), T}& 1iEz}/ =
5

i)

28 n|Eg A~ B (polymer/plastic matrix composites), &% "|EZ X~ E3 A (netal matrix composites),

2 Mgy sfEY A B34 (ceramic matrix composites)® A EHE R kvl AE o3 dF Aot}

2w ARIERAE &% FxRES APs] dAste] ARE= dAAd §J &% Al&H(an exemplary deep
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rolling system)(200)2 Z=A]&}aL U}, of 7)o AFEE Hl9} o] o] "ZAE(work piece)"S H EHo| &
I F2E o2 So FF7)e F% ¥ 9 (a metal skin panel for an aircraft)S FASEE % ==
SHEE5S =9ste 7] FxE(an initial structure), olE B9 5% dd & SO EE AdFdt. 4
ES gAY T ov §FES EFT 5 vk, oo AREE npe} Zo], &o] " FEE(contoured

= | 3l ol AR/FEES =Y AHES AFert. | E¥ A28 147G A](a

fixture)(240), 9 =% FF(a deep rolling tool 210) @ AFE FxAo] 714(a computer numerically
controlled (CNC) machine)(230)& X3d 4 vt § &% A2=%(200)2 @FAA T4 ¥4-E 2UH, A
o, @ 7|E3le= dE B9, 4= (a hydraulic pressure pump), Al7]1%X (instruments), ¥ AMES 3
St Alo] Al2='1(270)& T XS = Qdvk. Alo] AlZ=R1(270)2 AR (240), H ¥ E1(210), H/Es
CNC 71A1(230)ell 4449 = A}, ZAGGX(240)= ¢ SHo] | F¥ T (210)d H 7FedtA J=F 2y
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e, odE E9, 4% #=(a hydraulic pressure pump), Z7] &3
(instruments), Z&al AANES FE3He= Al FAHLA(a first element)(720), A1 AFEH FxA 717(a
first computer numerically controlled (CNC) machine)(730), = A1 Alo] A]x=®l(a first control
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