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TECHNOLOGY

R P IR B8

HYDROFORMING FUNDAMENTALS

RERFEAZIZRGEDENERFHT  FELEHAREAMESRE, WmEiE. REREREMERIFHEIRE,

Hydroforming uses controlled fluid pressure to expand a tube blank against a closed die cavity. Axial feed, pressure path and material flow must be set together to achieve the target geometry.

PROCESS PRINCIPLES

HERRE LT

o Closed die defines the outer form

PR HE3h B IR A

Internal pressure expands the blank

WESEERERE

Axial feed manages local thinning

e ——
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TECHNOLOGY

B BRE R AR

TUBE HYDROFORMING PROCESS

HARGMELEE, TR, SEEEH. NEME. REEERIEARBAR. ERFATLEETREBHFIKF,

A typical route covers blank preparation, preforming, die closing and sealing, pressure-and-feed control, calibration, timming and inspection. Complex parts may combine fluid-assisted bending with local expansion.

ERAE > B ES S aEEERH DO EE 5 fa A EF. EERE
Blank preparation Bending or preforming Die closing and sealing Pressurization and axial feed Calibration, trimming and inspection
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MATERIALS

AEME : BEE. THENEWNH

MATERIAL OPTIONS: ALUMINUM, STAINLESS STEEL & STEEL

EMEFRMNTEERE, HRRENE, RARE, BESRETZHREN. BSRERRRTHNARKRTSE,

Material selection considers ductility, batch stability, surface quality, strength and compatibility with downstream operations. Grades are shown only as typical options identified in the source material.

BaE®

Aluminum alloys

3003 /5052 / 6061 / 6063 / 6082

RELERE, BTEER, SRV SRELNMT

Automotive structures, bicycle frames, sports equipment and furniture structures

Major True Strain

Minor True Strain

IN _ <0 - 20008 |3 -
ﬁfmT%*ﬂ_ 304 /304L / 316 / 316L - — —
Austenitic stainless steel

BHREHSEN. DARE, BEAEHRG

Exhaust and silencer tubes, sanitary hardware, fittings and housings

KN 5 5 584N

Low-carbon and high-strength steels

Q235/SPCC /SPCD/ SPCE / SAE 1008 /1010 / 1020

Major True Strain

E&. BRR-REHE  MUEEREMHERELELRRR

Chassis, suspension and general structures, with corrosion requirements addressed through material and surface treatment

U.1 ) S 1
Minor True Strain
Gt [T < o c2 [ oo+ >0 RN
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MATERIALS
AEME  ShEEEHEES
MATERIAL OPTIONS: TITANIUM & COPPER ALLOYS

KMARTERDRENMAENFEE  ARAESESEERFNSA. SENREEE. BE. HRRSERELTESFTHILARIE.

Titanium may suit formed tubes where mass and corrosion resistance are important. Copper and copper alloys combine useful thermal, electrical and forming properties. Thickness, temper and expansion ratio require validation against part
geometry.

LHEHEE N .
. . . . . TAA1 listed in source material
Commercially pure titanium and titanium alloys

EREHSRERBREENTMEFEE
Motorcycle exhaust tubes and corrosion-resistant formed tubes specified by drawing

Pressure [MPa]

MRMEE

T2/ H62 / H65 / H68 / QSn6.5-0.1
Copper and copper alloys

WAEM, BRERMF. DAL ESRNMNT

Heat-exchanger fittings, electrical connectors, sanitary hardware and decorative parts
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ENGINEERING

CAE B2 73 #r
CAE FORMING ANALYSIS

REGERTHLHERPR, ENRE, IMRZENEENLMA. WREF., BESHSRMEEB AR T RMBHEREL,

Forming simulation compares blank geometry, pressure path, feed conditions and die geometry. Forming limits, thickness distribution and strain trends help identify potential splitting and wrinkling before tooling trials.

o THERREK :
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Review local major strain against forming limits
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Wrinkle risk
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Minor True Strain

RRS BB RBEIELSX

Identify excess feed or local compression zones
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o EEST

Thickness distribution

Engineering Strain [%]
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Evaluate thinning and thickening trends
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Center Line Position [%]
Strain  Min: 5.0% Max: 8.7 %

Diameter Min: 48.30 mm Max: 50.01 mm
4
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ENGINEERING

R ERET A

DEFECT CONTROL & TOOLING DEVELOPMENT

IZEAREEH. I NENEREKGZAIRGTE, REFANBHREMSERREEL , £ CAE RIFFHANT, HEEEE,

The process window balances sealing, axial feed, internal pressure and friction. Tooling development starts with part data and parting strategy, then moves through CAE review, machining, tryout and correction.

o EiME
End leakage

BNEHEWEERR T

Review seal design and tube-end dimensions

o RHFAH
Local splitting

THREDSIRE | ERMBHIRES

Adjust pressure/feed path and review material temper

o EHSER
Wrinkling or folding

WEMATY., ERSHE®ES

Tune preform, friction and axial feed

JAYU ENGINEERING
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TECHNOLOGY

? N 1 PA -+
WERFEHN T ZME
ENGINEERING VALUE OF HYDROFORMING

WEAHEMS  RERFETRERZH, TEEARRPMBIBFEEKEL -G, EAKRSTURTIVEA, B8, #ENFEZIZ,

For suitable parts, hydroforming can integrate complex bends, variable sections or local reinforcement into one tubular component. Actual benefits depend on geometry, material, volume and downstream operations.

o THER o BEAME
Part integration Section flexibility
D2 REMPHEMLE AEREF. HE. REPREGCREER
May reduce joints between multiple tube Supports round, oval, flattened and other
segments shaped sections
5%
L
§<
L
1,
o RYI—EH @ FEIZML il LB
Dimensional consistency Downstream simplification i».....:'.'."L..:.‘.‘:....'"
e
4 oty =i T2 2 = = ; [—— = - I
BREERANTFERARSERA TETTRADIRE, BENARTS - -
Die calibration helps manage outer May reduce welding, correction and
geometry and interfaces assembly where feasible

e
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TECHNOLOGY

RERTERGHETLZ

HYDROFORMING VS. WELDED FABRICATION

PRI ZNBREFHLA, FER, HARTREME, BEEZREEERZARELR. REREHFENMEEFHEHER.

The two routes should be compared against geometry, annual demand, material formability, weld requirements and tooling investment. Hydroforming is not automatically the better route for every component.

WELDED ROUTE

EREE
CRITERION

Ean

Part architecture

EEARX

Joining

TERER
Tooling

3B P

Route decision

JAYU TECHNOLOGY

HYDROFORMED ROUTE

R BT
HYDROFORMING

BEREGAER. TBEESRBEE
Suited to integrated tubes, variable sections and local features

TR DR B S 1R

Can reduce selected joints and welds

FLEAEE, BHAEDBRETR
Requires dedicated die, sealing and pressure-path development

MR ATHENERNMENER

Driven by forming feasibility and integration value

www jayu-stainless.com

FORMED BEND

REBHER
WELDED FABRICATION

EAHANAERAARNEMETENLEN
Suited to standard tube segments or frequently changing structures

BEE, EUMEERGEILA

Builds geometry through cutting, fixturing and welding

BERUE, BRMRETE
Typically uses cutting, bending and welding fixtures

DAL ER, RESEIRIMENER

Driven by standard sections, flexibility and lower tooling threshold
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APPLICATIONS

—— (| ||k
FmNARR
PRODUCT APPLICATION OVERVIEW

BMERSE. BREE. BT, R DARNRAMREEZS. BFATRRIAREGHNIZE[E , TRRBERFTE.

The catalog covers automotive, motorcycle, cycling, heat-exchange, sanitary/decorative and other formed-tube applications. Images illustrate typical structures and manufacturing approaches, not named customer programs.

"E iz BT

Automotive Motorcycle Cycling

TRERM HttRHE
Sanitary & decorative

Other formed tubes
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AUTOMOTIVE

AERE A

AUTOMOTIVE CHASSIS LOAD-BEARING COMPONENTS

BR, BARSYRXEARVEURNE, ERRESHEZH. SRNIRFREBLEREMEEITHRIE,

Crossmembers, torsion beams and rails balance structural stiffness, interfaces and packaging space. High-strength steel routes require validation of ductility and springback behavior.

=R =5 =5

EEER HAHR FRARMK

Chassis crossmember Torsion beam Frame rail component
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AUTOMOTIVE

ARREREER A

SUSPENSION LINKS & CROSSMEMBERS

REBMAGERAEERE, ENERAEEES. MEARBESEOLE, AUREERREFRERK.

Control arms and front/rear crossmembers provide attachment points, locate suspension geometry and transfer loads. The forming route must be reviewed with interface tolerances, hole locations and joining strategy.

=R =5 =5

REIERRE A HIER FEER

Formed control-arm component Front crossmember Rear crossmember

JAYU AUTOMOTIVE www.jayu-stainless.com 131732



AUTOMOTIVE

At BIERAREREEX
REAR AXLE, SUBFRAME BEAM & FORMED BEND

ERMEIEREARTEESREAY, ERSHERMFELBR. FHEXNEXRTREEE, BOMEED A,

Rear-axle and subframe-beam sections must be developed around load paths, connections and packaging constraints. Formed bends place greater emphasis on flow routing, interfaces and thickness distribution.

Q235, BMRELIEENH SE:E 304 = 409 T4

=Lt Bl ZRAR RERFEEX
Rear axle housing Subframe bearing beam Automotive formed bend
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AUTOMOTIVE

AT RRIE D
AUTOMOTIVE AXLE-HOUSING FORMING ANALYSIS

HREABHTBIREIMRERBER. EERCAMBBRE, TZUTHESEENHET. MREENELEOER-HiTHE,

Axle-housing analysis examines local filling, thickness change and loading path. Process feasibility should be reviewed in conjunction with structural loads, material data and downstream interface requirements.

BRI 2R T AT A LR )

ERH= ERH=
Tubular axle housing Tubular axle housing
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AUTOMOTIVE

5 = 1 A
ﬂ‘.ﬁF ‘\,%x%w-rﬂﬁ B
FORMED TUBES FOR INTAKE & EXHAUST SYSTEMS

HEESEAREERATH. RARENSMED. AFRLTSYE, ERAVREEELAATE.

Intake and exhaust tubes often combine tight bends, non-round sections and multiple interfaces. Route development should cover trimming, tube-end forming and the selected joining operations.

T 55 P B 4K 48 TE T AR ) T M B 4B E AR BRE. BSRABRREE

HYE[SFEE HE[FRHEE RERRREN
Intake/exhaust formed tube Intake/exhaust formed tube Automotive hot/cold-end tube
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AUTOMOTIVE

BEEFREEREE
ALUMINUM INTERCOOLER & TURNING TUBES

BELHABEALE=SEH, MRESHEEK. CAE ATREZHENEERE. BENEEKERE.

Aluminum intercooler tubes can combine 3D bending, preforming and hydraulic calibration. CAE is used to review section distortion after bending, wrinkle risk and remaining expansion capacity.

2322328¢2228238829238

e s
e (=

HEEHAE HEEHAE HEEHAHE

Aluminum intercooler tube Aluminum intercooler tube Aluminum intercooler tube

EREHEEE EREHFEEE

Fluid-assisted turning tube Fluid-assisted turning tube
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AUTOMOTIVE

E BZQK B . I$1|:15§J'b5;.|‘|/:|\m1q:

AUTOMOTIVE BELLOWS, CONVERTER SHELLS & MIXED TUBES

RYE, #ULEEEREELAGHNMBNIZERFEEEER, WANNIBIBHEERE, Bih, Y. EENREER.

Bellows, converter shells and mixed formed-tube assemblies have materially different process requirements. RFQs should state temperature, corrosion, flexibility, joining and inspection needs for each part.

)
S

S \\

\\\\\ \\\‘\

1L

HHHHU“” (lllm ‘

RERYES ALBRRE AEGERTE

Automotive bellows tube Converter shell Mixed automotive formed tube

REFEREE AEREREE
Mixed automotive formed tube Mixed automotive formed tube
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MOTORCYCLE

THENMERERSES

STAINLESS STEEL MOTORCYCLE EXHAUST TUBES

ERFHSEAFTERERMETAEZH, TEEMNEAVE, THFNLNFEEERE. BRANKREEREE,

Motorcycle exhaust tubes must accommodate bends, section changes and interfaces within compact packaging. Stainless steel selection should match temperature, corrosion and finish requirements.

304 M 304 TEWN 304 TEH

BEREHSEA St BREX

Motorcycle exhaust tube set Exhaust shell Exhaust elbow
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MOTORCYCLE

oA 7 R AN =5
BEERERXREHEEHERE
ALUMINUM REAR SWINGARM & TITANIUM EXHAUST TUBE
FEXEHREXNMHNREBENERTE, AEEEUGESRERMHMSNEREAT KM ESETESERTH, REEREEESN,

Rear swingarms and exhaust tubes call for different material and forming routes. Aluminum structures emphasize local thinning and interfaces; titanium exhaust tubes require careful review of bending, forming and downstream joining.

6061 BEE Hhes

ERFRAEFTX BERFHREEHSE

Aluminum motorcycle rear swingarm Titanium motorcycle exhaust tube
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MOTORCYCLE

BREFHS. HEEHRREH
MOTORCYCLE EXHAUST, SILENCER & INTAKE TUBES

B-ZEHNHHFSRETEERR. R, X, BR, HEENHSESTREH. SMBEMMTELHE, EOAREBESR,

Motorcycle systems can include exhaust shells, elbows, tips, silencer tubes, intake tubes and separate formed structural members. Each part needs its own material, interface and inspection definition.

ERFHEEERR EREHSAT EREHSEX

Aluminum motorcycle rear fork Motorcycle exhaust shell Motorcycle exhaust elbow

ERER%R BEREHEE BEREHSE
Motorcycle exhaust tip Motorcycle silencer tube Motorcycle intake tube
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CYCLING

BITEERBRENTE
HYDROFORMED BICYCLE FRAME TUBES

BTEERETESREEERBFHER/LA. BEEOMNTZEHAE. BESHRBENMRRS. EhERMEFEEE,

Bicycle frame tubes can use variable sections and local surfaces to suit geometry, welded interfaces and packaging. Aluminum routes require review of temper, bend flattening and post-forming wall thickness.

BITEERREE BITRXREE
Bicycle frame formed tube Cycling rear-fork formed tube

JAYU CYCLING www.jayu-stainless.com
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CYCLING

BEEXNERME
ALUMINUM FRONT FORKS & BATTERY TUBES

BIXMEBEDBIREERERE, RETZRAEREEE, MEANRERE, A4, hBSRALEERTR TG,

Front forks and battery tubes focus on structural connections, packaging space and enclosure sections. The part review should cover weld interfaces, hole locations, tube ends and finishing requirements.

HAESRTEIR B RTEBRNE
Aluminum bicycle front fork E-bike battery tube
JAYU CYCLING www.jayu-stainless.com 23/32



CYCLING

B RITEREXFEA
E-BIKE FRAMES & FORMED TUBE SETS

B BITERBMFEM, &R, BIEERERTH, ERRITAERSHRES CAE ARFRIDER.

E-bike frame design must accommodate the battery, wiring, drive system and structural interfaces. Tube geometry can be refined during concept development through CAE and sample validation.

BEERBREEEM R BEERREEEMH

HHBITEREA
E-bike frame tube set

EHBITRFE
Custom cycling formed tube

EHBITREE
Custom cycling formed tube
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HEAT EXCHANGE

MAERIBNE

HEAT-EXCHANGER THREADED TUBES

AARZRARGEBEZERTNERRERS TRAMA. BEPR, B8, BE, M8, BOSHRFANERETHE , AL5EEATRRIE.

Threaded tubes use controlled wall profiles for heat-exchange applications. Thread geometry, diameter, wall thickness, material, interfaces and test conditions should be specified on the drawing and validated against the service conditions.

M, AEEHEAEEME . WEERERIEENH M, AEEHEAIEEME . WEEIERIEENH

b=t
-

PRRRBRAE BRI BRIBNE PRRRBRAE BRI BRIBNE
Heat-exchanger threaded tube Heat-exchanger threaded tube Heat-exchanger threaded tube Heat-exchanger threaded tube
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SANITARY

N I+ hﬂ_] g ==
TANET =
SANITARY & DECORATIVE FORMED TUBES

FMEXMAREXEERMNOIBEBE. ZHAN, BOMKELE, THENFRUTRNL, BAFEMTEZRMEFEIZRE,

Decorative elbows and faucet bends combine section accuracy, bend appearance, interfaces and surface finish. Stainless steel routes can reserve process allowance for brushed, polished or other finishes.

BB FRIEL BB FRIE L HERRFRMEX
Decorative handrail elbow Decorative handrail elbow Decorative handrail elbow

TEHRAEL UFEE TEHEMALL U TS
Stainless steel faucet U-bend Stainless steel faucet U-bend
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OTHER

BRARTEEEE
GENERAL FORMED & BENT TUBES

BRARKETESSEERBKEY. SEERNRHER, TZIMEN=4Hs%, BEEL. ROEW¥EE. BENLENEM,

General formed tubes may combine local expansion on straight tubes, multi-bend routing and tube-end calibration. Process review starts from the 3D centerline, section changes, minimum bend radius, wall thickness and tolerances.

EREEENATRELEN REKEITRIEE

REKTEE ZERKE
Locally expanded straight tube Multi-bend formed tube
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OTHER

RIBH S RIEFF
SHAPED SECTIONS & FORMED SAMPLES

REERGRRTEN. K. ER. RRERSERTEANSHAS, REUTEATESARE. MRMRMERS BB RBIE,

The sample set illustrates combinations of bending, expansion, flattening, local reduction and tube-end forming. Feasibility depends on complete part data, material properties and the tooling parting strategy.

THEN, BEE. AMIELEENH FHMBEZERE ; BEMRHRTRERE FHMHERE  BEMRETRERE

FREEEF REREE SR+ RERFEESH

Shaped-section tube Hydroforming die and sample Hydroforming die and sample
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OTHER

—n M=£E$A$V
SmEMNTERLR

HIGH-STRENGTH STEEL AUTOMOTIVE WHEEL RIMS

BRMTFRRAERSH RDEITEM R, TBESMRHFE. CAE BATRERTEER, RHAENIZEN , TERLEHRIE.

For high-strength steel automotive wheel rims, material selection, main-section geometry and reinforcement ribs should be reviewed as an integrated forming concept. CAE can be used to review feature filling, local thinning and the forming

window; it does not replace structural validation.

RN ERE
High-strength steel automotive wheel rim

29/32
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INDEX

MR 5N ARG

MATERIAL & APPLICATION INDEX

TRATREEVEMPWRBMBENALE. KEREMNESRE. Wi, BE. KERR. RESREFER,

This index maps typical materials to the application areas presented in the catalog. Final selection should consider strength, corrosion, temperature, forming limits, finish and cost requirements.

e HERA
MATERIAL TYPICAL APPLICATIONS

R&s hRE. BTEER, IR, ¥R, 8hE 17, 20, 22-24
Aluminum alloys Intercooler tubes, bicycle frames, front forks, rear swingarms and battery tubes

THN HERE, HEE. BR. DASKINEE 16, 18-21, 26
Stainless steel Intake/exhaust tubes, silencer tubes, exhaust tips, sanitary and decorative bends

BN 5 S5 W EEBER. BAOR, YR, #2458, HEEMEBTE 12-15, 29
Low-carbon and high-strength steels Chassis crossmembers, torsion beams, rails, control arms, axle housings and reinforced parts

Hee BEREHSESHRAEENHRRTE 6,20
Titanium alloys Motorcycle exhaust tubes and drawing-specified corrosion-resistant formed tubes

AREEE RAREM, BREESE, DARSENY 6,25
Copper and copper alloys Heat-exchanger fittings, electrical connectors, sanitary and decorative parts
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RFQ

EHRERFREE

CUSTOM RFQ CHECKLIST

TENFHARERBTRENME, T28RE. BRLAEREAR, BETTEN  TARKIAERANXBNEERITANS MM,

Complete part data supports an efficient review of material, process route, tooling scope and inspection plan. If the data set is incomplete, available drawings and critical functional requirements can be submitted for an initial review.

@ 2D/3D B4
2D/3D drawings

BIEHEH RS MLEM PDF |, L% STEP SE = 4547
Dimensioned and toleranced PDF plus STEP or other 3D data where
available

@ BENSE&IE

Interfaces and downstream operations

Az, B, R U8, AMEBEESRELE
Holes, tube ends, welding, trimming, heat treatment and surface
finishing

JAYU RFQ

@ MHERS

Material and temper

25, fhfE, HERS, ERERE
Grade, standard, supply condition, tube diameter and wall thickness

o LESKHE
Quantity and project stage

B, MMSRHEESR |, SR B IR EMRARES
Prototype, pilot or production demand, target timing and revision status

www jayu-stainless.com

@ YEEIR

Function and service conditions

A ORE. EO. B, EF. BHEHIINER
Load, temperature, pressure, corrosion, fatigue, sealing or appearance
requirements

o RESRKE
Quality and inspection

RBERN, BWBE, B4RAERHER
Critical dimensions, inspection methods, sample approval and
documentation needs
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JAYU

STAINLESS

xR Jayu
Contact Jayu

REEE, HRERNNADR , ATHAERFEEHSRERE T ZH4LZ 1T,
Send drawings, material requirements and service conditions for an initial review of
formed-tube and hydroforming requirements.

CONTACT

Jayu Stainless Steel

FILHINEEETENE @

Foshan Shunde Jayu Stainless Steel Products Factory

WEBSITE www.jayu-stainless.com

weeelite83@gmail.com

+86 18702724195

WHATSAPP +852 9466 8350

ADDRESS
FEMFEHRLUTIREX I EEEERLE1S

No. 1, Chachong Commercial Street, Beijiao Town, Shunde District, Foshan,
Guangdong, China

www jayu-stainless.com

32/32



