FrameForge PRO

MASTER OWNER & PRODUCTION REFERENCE

EfuHas MHCTpYKUMA BNagenbua v Npon3BoLCTBEHHbIV cnipaBoyHuK / Unified Owner & Production Guide

Prepared from: FramefForge PRO User Guide (RU), User Guide (EN), and FrameForge PRO Referencel. The
structure keeps the detailed operational coverage of the User Guide and adds the compact critical rules from

Referencel.

Document baseline: September 2026. Project audit notes below reflect the later v113—v115 verification work

and are marked separately.

KAK OB bEAUHEHBI TPU UCXOAHbLIX AOKYMEHTA

NcTOUHUK

YTO B HEM CU/IbHEEe

YTO B3ATO B UTOrOBbIV
[OKYMEHT

User Guide RU/EN

MonHoe o6bACHeHKEe
nHTepdelica, MHCTPYMEHTOB,
TOYKM OTCYéTa, 3D, akcnopTa,
cneummkaLmm n TUNUYHBLIX
OLUMBOK.

OCHOBHOI KapKac MHCTPYKLUN 1
npakTuyeckme AeicTens
nonb3oBaTesns.

Referencel

KopoTkuii cnipaBOYHMK
KpUTMYECKUX MpaBun: ABa
pexuma, neperopoku, UBeTa,
DXF/STEP, Bepcuu, umeHa
NPOEKTOB, YTO Aenartb Npu
CTpaHHOM pe3y/ibTaTe.

Brioku «rnasHble npasuia»,
«nepeg npon3BoACTBOM», «eC/N
YTO-TO BbIMIAAUT CTPAHHOY.

MNo3aHue nposepkn v113—v115

PeanbHble TeCTbI
Nnosib30BaTe/IbCKOro NyTn u
CepBEPHbIX 3aLLMT.

OTaenbHas TexHuyeckas oTMeTka
0 TOM, YTO peasibHO
noATBEPXAEHO, 6e3 CMeLleHns ¢
06bIYHOV MHCTPYKUNENA.

YACTb | — PYCCKAA BEPCUA

1. Yro takoe FrameForge PRO

FrameForge PRO npegHasHayeH A1 NpoekTMpoBaHUs asltoMUHMUEBBIX KOPMYCOB, KOTOPbIE 3aTeMm
nsrotaeavealoTcs Ha UlY-gpesepe nnmn nasepe. Kopob CTponTcs M3 YACMOBbLIX NapamMeTpoB, NOC/E Yero
Kaxaas naHesib MOXeT ObITb gopaboTaHa OTBEPCTUAMM, Bblpe3aMu, BEHTUISILMEI N TPABUPOBKOA.

Mporpamma hopmunpyeT He TONbKO BU3yasibHOE NpeAcTaB/ieHne, a NPon3BoACTBEHHbIE AaHHble: DXF ans
nasepa, ckpunTtbl g4ns Fusion 360 n otgenbHble STEP-thaiinbl. PykoBOACTBO OTAENBHO NOAYEPKMBAET, YTO
pasmMepbl 1 KONNYECTBO Kpenexa 6epyTcs N3 peasibHO HApPMCOBaHHOM reOMeTPUN; B KOJIMYECTBO KPeneXHbIX
OTBEPCTUIN NoNagatoT TO/IbKO OTBEPCTMS C AnameTpoM BbiGpaHHOro kpenexa M3/M4/M5.

2. Tpu cnoco6a HayaTb NPOEKT

Pexum

Ansa yero

BbICTpbIf cTapT

BHyTpeHHWe WunpuHa, BbIiCOTa, rybuHa +
M3/M4/M5. OcTanbHble NapamMeTpbl 3a4at0Tcs
3HAYEHUSAMM N0 YMOJTHAHMIO.
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Pexum Ans yero
Mowarosblii MacTep Te e napameTpbl, HO NOLWAroBo N C 06 bACHEHNAMMN.
PRO Mpsimoii AoCTyn K TOJLLMHE CTEHOK, 3a30pam, Tuny

OTAENKN KPenéxHbIX OTBEPCTUIA 1 Neperopoakam.

Mocne reHepauum kopoba NCnosb3yeTcs pexum «MonaHensHas coopka» A8 TOUEYHOI NpaBKN KOHKPETHOW

naHesnu.

3. [aHenn n UHCTPYMEHTBI

CTtaHgapTHbIl KOpob umeeT wecTb cTopoH: FRONT, REAR, LEFT, RIGHT, TOP, BOTTOM. MNepekntioveHne
BbINOJIHAETCA Yepes3 CNUCcoK «CTOPOHa»; XOICT OTHOCUTCA K BbIBpaHHOM naHesnu.

NHCTpyMeHT Ha3HauyeHue
Kpyrnoe oteepctue. X/Y 1 pasmep MOXHO 3ajaBatb
OTtBepcTue Py P b P aA
YNC/IEHHO.
OkKHO MpsiMoyronbHbIl BbIpes.
BeHT Psapg ogmHakoBbIX NPSAMOYTrOfbHbIX NPOPE3Ein C
) paBHbLIM LLArom.
Texcr ['paBnpoOBKa; Npun aKCropTe NepeBoanUTCA B
BEKTOPHbIE KOHTYPbI.
MpoaonroBaTblii 9N1EMEHT C HECKO/TbKUMMN
MnaHka
OTBEPCTUAMM BAOSb.
Ky6mK PyyHoe gob6aBneHne KpenéxHoro afiemMmeHTa ans

HECTaHAapTHOrO c/yyasi.

e LleHTp anemeHTa — nepemelLeHne; Kpail — N3MEHEHUE pa3Mepa /151 NOAAEPXKUBAEMbIX 3/IEMEHTOB.

e DEL — yaanutb BblAeNEHHbIN 3/1EMEHT.

e Crtpenkn — 0.1 mm 3a Haxkatume; Shift + ctpenka — 1 mm.
e Shift + KK — rpynNMpoBKa HECKO/IbKMX 3/IEMEHTOB.

e ESC — CHATbL Bblae/eHune.

4. MNeperopogku

Meperopogka — OTAe/IbHasA CYLHOCTb, @ HE 0AHa M3 LUECTM OCHOBHbIX CTOPOH. MNoaaepXuBatoTcsa ABa Tuna:

Tun HasHauyeHue MonoxeHwue
€/I1T KOpob Ha
MonepeyHas A P o OT hacaga Brny6b.
nepeaHuin/3aHNn OTCEK.
[ennt Kopob Ha neBbli/npaBbiii o
MpopgonbHas oTCeK OT neBoii CTEHKN BNPaBo.

TexHnyeckne nmeHa: PARTO, PARTL... ana nonepeyHbiX; PARTLO, PARTL1... Ana npofonbHbIX. MNMporpamma
He No3BO/IIET NOCTaBUTb NEPEropoaKy BM/IOTHYIO K Kpato: MUHMMaUIbHbLIA OTCTYN COXpaHAeTcs

aBTOMaTU4YEeCKN.

BakHo A/1s1 paboTbl: HE cunTaTb NEPErOpPoAKY «CeAbMOW CTaHAAPTHOW CTOPOHOM». OHA UMEET CBOM [aHHbIE 1

OTAE/NBHO 3arpyXaeTcsa/akcnopTupyeTcs.

5. Touka oTcuéTa ANa peasbHOM NAaTbl

Ecnv koopguHaTbl OTBEPCTUI M3MEPEHDI LUTAHreHUMPKYeM OT yrna peasnbHoil PCB, ncnonb3syite «Touky
oTcuéTa». Ha naHenun ctaBuTcs XENTbIli Mapkep 0,0; ans otBepcTuii 4ocTynHbl AX/AY, a FrameForge

nepesoanT NX B KOOpAMHaTBLI NaHesIn.

FrameForge PRO — Master Owner & Production Reference — September 2026




e Ha ogHoli naHenu gonyckaeTcs ofHa TO4Yka OTCUéTa.

o  PexXxum «¥Yron» cunTtaeT oT yrfia naHesnu.

* Pexum «Touka» cuMTaeTt OT TOUKU OTCUYETA.

e Ecnn Touka yganeHa B pexunme «Toudka», NporpaMmMa Bo3BpallaeT pexum «Yron».

* B vHXeHepHO1 nyne KAMK N0 LEeHTPY Npuuena ncnosb3yeTca A5 TOYHOro No3nLMOHMPOBaHNS.

6. Kpenéx u Tunbl 06paboTKn oTBEpPCTUI

Tun Cwmbicn Ansa nasepHoro DXF
CKBO3HOE OTBEpCTME NOoA,

OO6bl4HOEe o 2 PeasbHoe oTBepcTME.
BblOpaHHbIN Kpenéx.

3EHKOBKA 90° KoHN4Yeckas dacka nog He pexeTtca nasepow;
NOTalHY rO/10BKY. 0603Ha4YaeTCs pa3smMeTKOA.

UMHApPUYecKas BbleMka rno

H AP A He pexeTca nasepow;

LlekoBka ro/1I0BKY C BHYTPEHHUM o

0603HavYaeTcs pasMeTKo.

LIECTUrPaHHMKOM.

[nAa nasepHoii pe3ky 3eHKOBKA U LLEKOBKa AB/ISIOTCA NocieaytoLwein onepauveli ceepneHms/gppeseposku. B
DXF oHu npefcTaBiieHbl pasMeTo4YHbIMU OKPYXXHOCTAMK Ha oTAaenbHoM cnoe MARKING.

Bec cunTaeTcs U3 Nowaan naHenu ¢ y4éToM Bbipe3oB, TO/ILLMHBI U NAIOTHOCTU anloMuHKs 2.7 r/cm3. LeHa
maTepvana nosiB/IseTcs TO/IbKO Noc/ie BBOAA CBOEN LieHbI 3a K/TOrpamMm.

7. Bubnnoreka pasb€MOB — OPUEHTUPOBOYHbIE pa3Mepbl

Pa3bém Paswmep Bbipe3saloTBepcTus
IEC C14 20 x 27.5 MM

XLR D-series @24 Mm

Jack 6.35 MM 9.5 Mm

RCA / phono @10 Mm

Mini toggle D7 MM

lMoTeHumomeTp, Bas1 9 MM @7 MM

2710 6UBNMOTEYHBbIE pasmepbl. MNepen cepuiiHon pe3Kkol HYXXHO CBEPUTbL NEPBbIA TECTOBLIV BbIpe3 C peasibHOl
AeTasiblo; KOHKPETHbIE pa3bEeMbl pasHbIX NPOM3BOAUTESEN MOTYT OT/IMYATLCS Ha 40U MUIMMETpA.

8. 3D-npoBepKa nepen, NPpon3BoOACTBOM
KHonka «3D B /[» oTkpbIBaeT CO0OPKY M3 NaHenei 1 no3BosisieT NpoBepuTsL COBMafeHNe KPenexHbIX
OTBEPCTUI C COOTBETCTBYOLLMMM KyOUkaMu. B okHe rOTOBHOCTM K MPOU3BOACTBY 00beAMHEHbI NPOBEPKM
COBMNafeHus Kpenexa, CTONKHOBEHWI KyOUKOB, OTCTYNOB OT Kpasi 1 HaJTIOXEHWNIA OTBEPCTUIA.

LiBet | cocTosiHne YTto o3Hauaer AeiictBue
N MpoBepka npoiaeHa, ABHOM
3enéHbln P P pona MoxHO npofgosixars.
npo6iemMbl HeT.
N . FeomeTpusa KOppPEKTHA, HO ecTb
YKEenTbin < MocMoTpeTb M NPUHATL PeLLEeHNe.
HloaHc/3anac HebOosIbLLOWA.
. EcTb peanbHas owmnbka nnm
KpacHblii OcTaHOBUTBLCA N NCNPABUTD.
KOH(/IMKT reoMeTpumn.

MpaBnno: oTkpbiBaTh 3D-NPOBEpPKY Nepes KaxkabiM NPOU3BOACTBEHHbLIM 3KCNOPTOM, 0CO6EeHHO nocne

nepemeLleHns kybuka nav Undo.
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9. KCNoOpT: Kakon dopMart Ais Yyero

Jkcnopt HasHauyeHue

Fusion: 1 panel Python-ckpunT o018 oAHOM TeKyLlein naHenu.
Python-ckpunT o191 c60pKM BCEro CTaHfapTHOro

Fusion: 6 panels Kopob6a; BKNYaeT NPOM3BOACTBEHHYHO

MHPOPMALMIO 1 MAPKUPOBKY.

loToBble oTAenbHble STEP-thalinbl getanei,

STEP without Fusion co3faBaeMble cepBepomM 6e3 Fusion 360.

Laser: outline DXF onsi KOHTYPHOI pesku.

Laser: fill DXF co WTaTHO LUTPUXOBKOM BEHTUNALUN.

DXF gnsi nOBEPXHOCTHOM pa3MeTKMU/rpaBUpOBKM 1

Laser: markin
9 nocneayLLero CBepaeHus.

Python-kog ona noctpoeHns kybukos B Fusion, ecriu

Fastener cubes (Fusion) HY)EH UIMEHHO 3TOT NyTh

CBofika pasmepoB, TO/LLVH, Kpenexa, 60/1ToB,

Project specification Ky6WKOB 1 COCTOAAHNS 3D-NPOBEPKM.

Mepep ckauvBaHMEM 3KCMOPTHOE OKHO MOKa3biBaeT CBOAKY KOMMYecTBa naHesneii, 60/1ToB 1 KyGUKOB — eé
cnepayeT UCNob30BaThb Kak eLLé 0fHY KOHTPO/IbHYHO TOUKY.

10. STEP n DXF: 4yto cuuTaTbh NPpOBEPEHHbIM

STEP-dhaiinbl BbiNycKatoTCs N0 AETa/IAM; B TEKYLLLEM MPOEKTE NEPETOPOAKN TaKKE IKCMOPTUPYHOTCS
oTAeNbHbIMU geTanamu. ZIP cogepXnT cnyxebHble MaHudgecTbl/NpeanpocMoTpbl B 3aBUCMMOCTU OT
BbIGpaHHOro nyTu.

HesaBucumas DXF-npoBepka ncnosb3yeT ezdxf n npoBepsieT oTkpbITUe dhaiina, CTPYKTYpY, reOMeTpuIo,
HyneBble/ay6nvpytowmecs afieMeHTbl 1 rabapuTbl. TO HE3aBUCUMbIA CTPYKTYPHO-TEOMETPUYECKNI KOHTPO/b,
a He CUMY/ISITOP KOHKPETHOrO CTaHkKa.

B xoae cdhmHanbHbIxX npoBepok v113—v115 ana wratHbix CUT/FILL/TEXT cueHapneB HalieHHble Npo6ieMbi
Banmgaropa 6bi1u ucnpasneHsl; LWPOLYLINE'™ TeKCTOBbIX KOHTYPOB Obl1a hakTuyeckn 3amkHyTa
coBnajeHneM nepeoi n nocnegHeli Toukun, xota hnar closed=False. 3T0 cnegyeTt NOHUMATL KaK TEXHUYECKYIO
0COBEHHOCTb 3anuncK, a He kak 06HapyXXeHHbI rU3nyecknii paspbis.

[nsa peanbHOro Npon3sBoAcTBa BCE paBHO MOME3HO OAMH pa3 OTKPbITb KOHEUHbI DXF/STEP B ncnonbsyemom
3aBogoM CAD/CAM 1 NpoBepUTb KOHKPETHYIO TEXHOMNOTUIO.

11. CoxpaHeHue, 3arpysKka U UMeHa NPOEeKTOB

CoxpaHeHue paboTaeT B cBsiske PIN + project ID. [1ns1 HOBbIX NPOEKTOB AENCTBYET NPenKC UMEHMN,
3aBUCALLUIA OT NONb30BATENIA; MPU HECOOTBETCTBMM NporpaMmma A0/KHa SBHO COOOLNTL TpebyeMblii
npecukc.

KOHMNMKT BEPCUM NPU COXPAHEHUI OAHOI 1 TOI e CTOPOHbI 3alLMLLAEeT OT TUXOro 3aTupaHusi 6onee HOBOW
npaBKu; Npy peasibHOM KOH(DIMKTE UCNO/b3yeTCsl ABHOE NOATBEPXAEHME Nnepesanmciu.

MpakTuyeckoe NpPaBmIo: NOC/e BAXHOW NpaBKM COXPaHUTb NMPOEKT, 3aTEM NP1 HE06XO0ANMOCTY NOMHOCTLHO
nepesarpysuTb NPUIOKEHVE W BbINONHUTL Load nepes akcnopToMm.

12. Yro ob6a3aTenbHO NpoBepsATb Nepes OTNPaBKOMN Ha 3aBOj,

Y6eamTbes, UTO OTKPbIT NPaBU/bHbINA NPOEKT 1 NpaBuibHas BePCUS AaHHbIX.

MpoBepuTb BCe MUCMosb3yeMble naHesnu, Bknovas PARTO/PARTL#, ecnv neperopofkun ectb.
OTkpbITb 3D BN 1 goxaaTbca NPpOM3BOACTBEHHOIO Yek-1ncTa.

wn e
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KOHKPETHOW Kyn/eHHol getanu.

MpoBepuTb OTCYTCTBME KPACHBLIX OLUMOOK; XENTbIE NpeaynpeXxaeHnsi 0Co3HaTb OTAE/bLHO.
MpoBepuTb KONNMYECTBO NaHesnel, Kpenexa n kyomukos B CBOZKE.

[nsa nasepa Bbibpatb NpaBuabHbI DXF-Tun: outline / fill / marking.

MoHumats, yto MARKING — 3T0 pasmeTka 415 NocneayoLein onepaunn, a He nasepHblii BbIPes.
[na STEP npoBepuTb cocTaB geTasieli 1 COOTBETCTBME OXUAAEMbBIM MAHENAM.

Mepepn MaccoBoOi pe3koil caenatb NPOGHLIA BbIpe3 KPUTMUECKOTO pasbemMa, ec/v pasMmep 3aBuUCUT OT

10. NMepenasaTb NPON3BOAUTESTIO NMOHATHLIE MMEHA p,eTaneVl n, ecnn eCtb Ky6l/IKI/I, nonpocuTb crpynnmnpoBartb

1 NPOMapKMPOBaThb X.

13. Ecam YTO-TO BbIFNAAMUT CTPAHHO

UTto yBugenu

Kak 3T0 noHUmMaTb

YKénrtoe npepynpexaeHue

O6bIYHO 3TO He aBapuisl, a HKaHC, Hanpumep
He60NbLLUOM TeXHoNOorMyeckuii 3anac. NposepuTb
nepes 3akasom.

KpacHas owwnbka npu DXF-akcnopTe

CTpyKTypHO/reoMeTpUYeCcKn HEKOPPEKTHbIN
pesynbTaT A0/HKEH 6/10KNPOBaTLCS; hain He
cneflyet cYMTaThb rOTOBbIM.

KoHhIMKT Bepcuit

EcTb 60n1ee HoBas Bepcusl AaHHbIX. He
nepesanuncbiBaTh aBTOMAaTUYECKU, MOKa HE ACHO,
KaKyto NMpaBKy HY)XHO COXPaHUTb.

OTKa3 co3aartb HOBbI NPOEKT

MpoBepuUTb NPetKC UMEHW, NPUBS3aHHbIN K
TEKYLLEMY M0/1b30BATESHO.

STEP manifest: verify manufacturing margin

MpoBepnTb HEGO/LLLOI 3anac MaTepuana Bosse
0TBEPCTUA/TPaHULLbI; 3TO HE PABHO aBTOMATUYECKO
aBapuu.

14. Yto He aBnsaeTca uenbto Tekyuiero FrameForge

e He cuntaTb gedekToM reomeTpmyeckme KoMorHauum, KOTopble Hesb3s Co34aTb LUTaTHbIM MHTepdeiicom.
¢ He cuntatb DXF validator no/IHOUEHHOI CMMyNSALUMEl KOHKPETHOIO CTaHkKa.

¢ He cuntatb PNG-npeanpocmoTp 3aMeHoi npoBepkn ncxoagHoro CAD-chaiina.

¢ He pgenatb u3 FrameForge yHmBepcasbHblli CAD/CAM-pegakTop, ecnm OyHKUNS He NpeayCMOoTpeHa

NPOAYKTOM.

15. TexHHU4eckasa oTMETKa No No3aHUM nposepkam v113-v115
DTOT 610K He ABMAETCA 00bIYHON NHCTPYKUMEN NOMb30BaTe 1st; OH OUKCUPYET KOHTPOSTbHYIO TOUKY NPOEKTa.

MpoBepka

PesynbTar

MonHbii Save — Reload - Load — BbIGOp naHenu
- PARTO - STEP

PASS, npoBepeHO XnBbiM 6pay3epHbIM CLeHapnemMm.

DXF CUT / FILL / TEXT

PASS nocne vucnpasneHwii validator; FILL noxHyto
6/10KMPOBKY YCTPAHW/IN.

ERROR ot DXF validator

BnokvpyeT Bblavy apxuBa; HOPMasibHbIVi LWTATHbINA
9KCNOPT He A0/MKEH 6/10KMPOBATLCS.

STEP: 7 petaneii, Bknoyas PARTO

PASS; npoBepeHsbl peanbHble solids 1 HEHYNEBOIA
06bEM B KOHTPOJIbHOM MPOTOHE.

side=XYZ

HacTtoswuii cepBepHblii AedeKT HakaeH 1
ncnpassieH B v115.

6uTbIli data_json

HacTtoswuii cepBepHbli AedeKT HaiaeH 1
ncnpasneH B v115.

project_id mismatch

3akpbIT Kak apTedhakT TecTa, a He 6ar npoAyKTa.

success 6e3 3anncu B 6

3akpbIT Kak apTedakT TecTa; npuunHa —
HenpaBWU/bHbI NpednKC UMeHN NpoekTa B
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MpoBepka Pe3ynbTar

Obpay3epHOM TecTe.

BadkHO: 3TOT 6/10K OTpaXXaeT UMEHHO pe3ysibTaTbl NPOBEAEHHbIX KOHTPO/IbHbIX MPOrOHOB; OH HE 3aMeHsieT
VHCTPYKLUMIO 1 HE ABNSIETCA rapaHTueli COBMECTUMOCTM C KOHKPETHbLIM NMPOU3BOACTBEHHLIM 060PYA0BaHNEM.
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PART Il — ENGLISH VERSION

1. What FrameForge PRO is

FrameForge PRO is designed for aluminium enclosures that will later be manufactured on a CNC mill or laser
cutter. The enclosure is generated from numeric parameters and then each panel can be refined with holes,

cutouts, ventilation and engraving.

The output is production data, not just a picture: DXF files for laser work, Fusion 360 scripts, and individual
STEP files. The guide states that dimensions and fastener counts are derived from the actual panel geometry;
only holes matching the selected M3/M4/M5 fastener diameter are counted as fastener holes.

2. Three ways to start

Mode

Purpose

Quick Start

Internal width, height, depth + M3/M4/M5. Other
parameters use defaults.

Step-by-step Wizard

The same setup, presented step by step with
explanations.

PRO

Direct access to wall thicknesses, gaps, hole-finish
type and partitions.

After generation, use Panel-by-panel assembly for detailed edits to individual sides.

3. Workspace and tools

A standard box has six sides: FRONT, REAR, LEFT, RIGHT, TOP and BOTTOM. The Side selector changes

the panel shown on the canvas.

Tool Purpose

Hole Round hole with nhumeric size and X/Y placement.
Window Rectangular cutout.

Vent Repeated rectangular ventilation slots.

Text Engraving converted to vector outlines on export.
Clamp Elongated fastening element with multiple holes.
Cube Manual fastener cube for non-standard cases.

e Drag the centre to move an element; drag an edge to resize supported elements.

e DEL deletes the selected element.

e Arrow keys move by 0.1 mm; Shift + arrow moves by 1 mm.

e Shift + click groups elements.
e Esc deselects.

4. Partitions
A partition is a separate entity, not one of the six standard sides.
Type Function Position
Splits the box into front/rear Measured from the front wall
Transverse )
compartments. inward.
. Splits the box into left/right Measured from the left wall to the
Longitudinal .
compartments. right.
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Technical names: PARTO, PARTL... for transverse partitions and PARTLO, PARTL1... for longitudinal
partitions. The program keeps a minimum clearance from the wall when adding a patrtition.

5. Reference point for PCB measurements

Use the Reference point when real PCB measurements are taken from the PCB corner rather than the panel
corner. Add the yellow 0,0 marker, then enter AX/AY for holes or cutouts; FrameForge converts them to panel

coordinates.

e Only one reference point is allowed on a panel.
e Corner mode measures from the panel corner.
e Point mode measures from the reference point.
¢ Deleting the reference point while Point mode is active returns the system to Corner mode.
e The engineering loupe supports accurate placement around the tracked point.

6. Fasteners and hole finishing

Type

Meaning

Laser DXF treatment

Plain

Through-hole for the selected
fastener.

Real cut.

Countersink

90° conical recess for a
countersunk screw head.

Not laser-cut; shown as marking.

Counterbore

Cylindrical recess for a socket-
head screw.

Not laser-cut; shown as marking.

A laser cannot physically machine countersinks or counterbores. In laser DXF output they are represented as
marking circles on the MARKING layer for later drilling/milling.

Material weight is calculated from panel area, cutouts, thickness and an aluminium density of 2.7 g/cm3.
Material price appears only when a price/kg is supplied.

7. Connector cutout library

Connector Library size
IEC C14 20 x 27.5 mm
XLR D-series @24 mm

6.35 mm jack @9.5 mm
RCA / phono @10 mm

Mini toggle @7 mm

9 mm shaft potentiometer @7 mm

Treat these as library values and verify the first test cut against the real part before a production batch.

8. 3D production check

3D VIEW shows the full assembly and checks fastener alignment. The production-ready checklist combines
fastener matches, cube collisions, edge clearances and hole overlaps.

State Meaning Action

Green No explicit problem found. Proceed.
Geometry is valid but a

Yellow margin/nuance deserves Review before ordering.
attention.

Red A real error or geometry conflict is Stop and fix.

present.
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Open the 3D production check before every production export, especially after moving a cube or using Undo.

9. Export formats

Export Use

Fusion: 1 panel Fusion Python for the currently open panel.

Fusion: 6 panels Fusion Python for the whole standard box.

STEP without Fusion Server-generated individual STEP files.

Laser: outline DXF for contour cutting.

Laser: fill DXF with real ventilation hatching.

Laser: marking DXEF for surface marking/engraving and later drilling.
Fastener cubes (Fusion) Fusion Python for building the cubes.

Project specification Printable/copyable project summary.

Use the export summary as a final sanity check for panel, fastener and cube counts.

10. DXF and STEP: what the checks mean

The independent DXF checker uses ezdxf to reopen the finished DXF and check structure, geometry,
degenerate/duplicate elements and overall dimensions. It is an independent structural/geometry check, not a
simulation of a specific factory machine.

During the final v113—v115 checks, the previously blind LWPOLYLINE path and the FILL false-positive were
corrected. The tested text polylines had their first and last points coincident to 0.0 mm even though the DXF
closed flag was false; this was therefore treated as a file-recording characteristic rather than a physical gap.

For real production, it is still appropriate to open the final DXF/STEP once in the CAD/CAM environment
actually used by the factory.

11. Save, Load, version conflicts and project names

Saving is tied to PIN + project ID. New project names must use the prefix assigned to the logged-in user.
Version protection is designed to prevent silent overwriting of newer edits; an explicit overwrite decision is used
when a real conflict exists.

After a critical edit, save, reload/load when appropriate, and then export from the restored project state.

12. Before sending anything to the factory

11. Confirm the correct project and current data.

12. Check every panel used by the project, including PARTO/PARTL# when partitions exist.
13. Open 3D VIEW and run the production checkilist.

14. Resolve all red errors; consciously review yellow warnings.

15. Check panel, fastener and cube counts.

16. Choose the correct DXF type: outline, fill or marking.

17. Remember that MARKING is a manufacturing mark, not a laser-cut feature.

18. Check STEP package contents against the expected parts.

19. Make a first test cut for critical connector dimensions that depend on the real purchased patrt.
20. Ask the manufacturer to group and label cubes clearly.

13. When something looks strange

What you see Meaning

Usually a valid geometry with a small margin or

Yellow warnin .2
9 nuance; review it.

The output should be treated as

Red DXF export error structurally/geometry invalid and the export should
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What you see

Meaning

be blocked.

Version conflict

A newer version exists; decide which change should
be kept.

Cannot create project

Check the required user-specific project-name prefix.

STEP manifest: verify manufacturing margin

Review the small material margin near a
hole/boundary.

14. Scope and limitations

e Do not treat geometries that the current Ul cannot create as normal product scenarios.

e The DXF validator is not a universal CAM simulator.

e A PNG preview is helpful but is not a substitute for the source CAD file.
¢ Do not expand FrameForge into a universal CAD/CAM system unless the product itself supports that

function.

15. Verified project checkpoint

This section records the later project verification work rather than ordinary user instructions.

Check

Result

Full Save - Reload - Load - panel selection -
PARTO - STEP

PASS in live browser testing.

DXF CUT /FILL / TEXT

PASS after validator corrections.

DXF ERROR handling

ERROR blocks archive delivery in the tested export
path.

STEP set including PARTO

PASS; real solids with non-zero volume were
measured in the control run.

Invalid side such as side=XYZ

Real server-side defect found and fixed in v115.

Broken data_json

Real server-side defect found and fixed in v115.

project_id mismatch

Closed as a test artifact, not confirmed as a product
bug.

Success with missing DB row

Closed as a test artifact caused by using a project
name with the wrong user prefix.

This checkpoint is evidence from the project's control tests; it is not a blanket guarantee for every factory's

equipment or process.
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